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Decorative and other yoreifications subject to change without note, 


Amazingly powered! Attractively priced! 


New Studebaker 
Commander V8 


The eight to buy for thrills and savings! 
Advanced V-8 engine needs no premium fuel! 


Led only by their Stwdeboker Champion team- 
The shone, mote, two 1951 Studebaker V-8s got better 
i Standout 8 cctual gas mileages thon all eights ond sixes of 
POLI cer wie: conpatng or snaard coniteator 
LETHE cars inthis year's Mobilgas Economy Run. Stude- 
baker overdrive, optional at extra cost, was used. 


SEE THE TOP VALUE OF THE TOP 4 LOWEST PRICE CARS...THRIFTY STUDEBAKER CHAMPION 
(©1051, The Studebaker Corporation, South Bend 27, Indians, U8.A; 


STARS IN YOUR EYES | 
@@ 


* Announcement * 


HUDSON GEM COMPANY WISHES TO ADVISE OUR MANY FRIENDS 
AND CUSTOMERS that we now have available a highly prized and 


rare synthetic gem for direct sale. We refer to Star Sapphires and 
Star Rubies. By reading this comparative chart on your right you will 
see that our product exactly coincides with that found naturally. The 
technical name of our Stars is Synthetic Stars containing Rutile—the 


material from which our widely acclaimed TITANIUM RUTILE gems are 
made. In line with our standard policy we refer to our products by 
thelr regular technical names and you may thus order them since we 
ven't developed any descriptive trade names. These Stars (as they 
are called) tmotted oF Just posssoned ua made are perteupe the loretiect 
gems anyone can own. Our product will reflect the six legs you see in 
this original photograph under incandescent sun, AND FLUORES- 
CENT lighting. The latter, by the way, is the true test of a star. ae 
Each gem comes in a different weight and shape si ictual Photo of a Typical Group) 
from the laboratory as is. They are hand polished. ‘Technical Chart: Star Sapphire and Str Ruby 
certain of having a truly individual gem. The Star Sapphires are the _ Compare: Our Synthetic Natural 
true deep blue of the most costly natural type and the Star Rubles Basle chemieaT 
have the most beautiful brilliant ruby hue so greatly desired by the 
connoisseur. They are available from 3 carats up. It Is suggested that 
you order closer to the 5 carat range although the perfection of each 
gem is guaranteed in all sizes. When you have purchased your ex- 
quisite Star either Sapphire or Ruby from us you can then consult 
your jeweler for a mounting that will complement your precious 
Possession. We handle only the one grade of Stars. This is the pat- 
ented top quality containg Rutile. Our direct selling method brin, 
these lovely creations directly to you for $10.00 per carat plus 20% 


Aluminum Oxide Aluminum Oxide 
le" Ceyatal "Single Crystal 


SIY orient 
¢ io 


Federal Tax, postpaid. Subject, of course, to the famous Hudson "30 Sirone 
Day Free Trial—Unconditional Money Back Guarantee—You must be on 
satiated.” 


TITANIUM RUTILE, THE NEW WONDER GEM OF SCIENCE 


Widely reported in such leoding publications as TIME, Feb. 26, 1951, READER'S DIGEST, SATURDAY EVE, POST 
REFRACTIVE INDEX ABOUT 10% HIGHER THAN DIAMONDS 


‘Compare: Refractive Index of Rutile is between 2.62 and 2.90 

‘as compared to the diamond's 2.42. Dispersion of Rutile ranges 

between 0.155 and 0.205 in comparison to the diamond's 0. 
Que Titantum Rute iraindiee 2 Titanlum Dloxide) continues Maen, me fo sank vo for 
femery gverywhere. ‘We Gu if well ext 1 tm nights. gleaned tthe eee 
Hi nGbe just received the fmol carat titanium rutile poms chich fige"fo' have’ pou send me the folowing titania utile weme 


We are showing RUTILE as cut by us in 3 sizes, actual size, so that you 
can use this ad as a guide in selecting the exact size you want. The smallest 
stones shown are 1 carat, the in-between stones are 5 carats and the largest 
showing is 10 carats. Due to printing tolerances, these actual sizes shown 
are necessarily just a shade off, but you still get a good idet 
‘The cut shown is the exact type used by us since these photos 
were taken from the actual stones and are not drawings. Our 
Brilliant (round cuts) have 58 facets, hand cut and polished. 
58 facets are standard. In company with other cutters we have 
experimented with a higher number of facets. How- 
ever, too many facets have a tendency to break the 
light up in a glittering, shallow way just as too few 
result in lack of life and fire. We recommend Emerald 
and Marquise cuts be 2 carats and up for greatest 
beauty. 


(10 carat) 


Mcitg is the same material widely névertised under various 


top tn ene 


eee heats 
cats eer Re 


She at BES hears ese oes 


HUDSON GEM CO., DEPT. PS-4, 15 E. 47 ST., N.Y. 
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Artillery crew shown by artist Denver Gillen can't 
see their target, but they score a hit. 


Shaw Drives the ’51 Old: 66 
This “stock-car hot rod doesn’t demand high oc- 
tane gas for high-compression performance. 


Guns Can Hit an Invisible Enemy 78 
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vou how to do a good job—and save money. 


T'm a Miser With Gas. 168 
The winner of this year’s Mobilgas Economy Run 
lets you in on his secrets of stingy driving. 


Make Your Gate Sturdy and Pretty 173 
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place an old sprung Or droopy gate, 


A Sun Chair Anyone Can Handle..182 
This lounge chair is easy to build, move, and ad- 
just—and it costs only about $10. 


One-Lung Bargains Do My Work..187 
too, can make a cast-off engine run again, 
Z expert at the job shows you the way. 


This TV Booster Is a Specialist....193 
It will give any weak channel a shot in the arm, 
‘and you can build it for a few dollars, 


How to Buy Lumber. -.200 


These pointers will help you get the most for your 
lumber dollar when shopping at the yard, 
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Lroputak science 


PURPA! helps quard the stamina 
of STUDEBANSES 


Over the 


ars, Studebaker has 
won a reputation for the finest qual- 
ity in cars and trucks. Generations 
of highly skilled craftsmen — many 
of them father-and-son teams—have 
built into Studebaker engines a per- 
fect combination of power, economy, 


‘That's why, since 1936, Stude- 
baker's finest c: have always 
been equipped with the famous 
Fram Oil and Motor Cleaner. And 
now, Studebaker has selected 
Fram Oil Filters to protect its 
newest, finest vehic . the Land 
Cruiser V-8. Your 
dealer will install a Fram Filter 
as optional equipment on other models 
at a slight addition: 


cost. 

\ . . . 

\ Now, more than ever, it’s important 
to guard your car's ‘engine with a 


famous Fram Oil and Motor Cleaner. 
Removes abrasives and corrosives that 
contribute to friction, wear, break- 
irs. Fram keeps your en- 
Adds miles. Cuts repairs. 


Ir your oil shows dirty on the dipstick, it means one of 
two things.* (1) You need a new, genuine Fram Replacement 
Cartridge in the orange case. Or (2), if your car has no 

oil filter it will pay you to install a famous 

Fram Oil and Motor Cleaner. Remembe: 
don’t risk a red cent . . . Fram Filters are 
unconditionally guaranteed. 

Fxam Corporation, Providence 16, RI. 
In Canada: J. C. Adams Co., Ltd., 
Toronto, Ontario. 


you 


28, OIL = AIR + FUEL * WATER 
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PROTO means 


PRO fessional 


reminder to 
highest pro- 
andards. PROTO tools are light 


fessional 
but strong, balanced, easy handling, snug 
fitting. They're properly forged from special 


steels and scientifically heat treated 
extra strength, toughness and 
PROTO tools from your deale 
tion, while still obtainable. Send 10¢ for 68 
page catalog to 


PLOMB TOOL COMPANY 
2257J Santa Fe Ave., Los Angeles 54, Calif. 


impart 
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How Cana Vacuum 
Cleaner Cut Wood? 
Wuen it becomes a high-speed, 
fancy-cutting router. Two big articles 


in next month’s Poputan Science will 
tell you what you can do with this 
versatile tool and how you can make 
your own rugged machine out of a 
discarded vacuum-cleaner motor. 


Af rorutar science 


Up to the top... together 


If you've ever asked yourself What can I do 


to get 


They married young. Neither had finished gram- 
mar school. Both worked—and studied. 

Ernest was enrolled with the International 
Correspondence Schools, Janet helped him with 
his lessons. Together they mastered Chemistry, 
Metallurgy and other I. C. S. subjects. 

Slowly, surely, their training bore fruit. Ernest 
was made plant manager of a marine pump and 
valve factory. Mrs. Jarvis worked as a chemist 
in the laboratory. 

Then, with $3500 savings, they started their 
own business, the Niagara Falls Smelting & 
Refining Co. Inside twenty years, it became the 
nation’s largest producer of nonferrous alloys. 


INTERNATIONAL CORRESP 
BOX 7679-M, SCRANTON 9, PENNA. 


ahead?” you'll find the story of Ernest 


and Janet Jarvis interesting and inspiring 


In 1944 they sold the company and retired as 
millionaires. But they couldn't stop. Before the 
year was out, the Jarvises were working again. 

Today, Ernest Jarvis is President of the Con- 
tinental Copper & Steel Industries, Inc. And 
Janet Jarvis, a chemist and metallurgist famed 
throughout the industry, is Vice-President. 

Says Mr. Jarvis: “I have always felt that the 
training we obtained by studying I. C. S. courses 
at night was responsible for our success in life.” 

It takes courage and co-operation, hard work 
and sound training to do what the Jarvises did. 
The first three are up to you. Sound trai 
starts with the coupon below. Mail it today, 


Perret ete eeeerrerereny APPROVED 


ONDENCE SCHOOLS leant} 
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It tells your 
“RINGER” 


when not to ring! 


The Beil 


To you, it’s your familiar telephone bell. 
To telephone engineers, it’s a “ringer.” And 
it has two jobs to do. 

It must ring, of course, when someone calls 
you. And it must overlook the numerous elec- 
trical impulses which do not concern it, such 
as those sent out by your dial. 

Ability to respond to some impulses, to 
ignore others, requires exact adjustment be- 
tween the pull of a magnet and the tension of 
a spring, If they are out of balance your tele- 
phone might tinkle when it oughtn’t, or keep 
silent when it should ring. 


BELL TELEPHONE LABORATORIES 


‘WORKING CONTINUALLY TO KEEP YOUR TELEPHONE SERVICE ONE OF TODAY'S GREATEST VALUES 


telephone ringers uses a bam 


currents are 


little by little until the proper setting was 
reached. It took time. But now Bell Labora- 
tories engineers have developed a machine 
which adjusts new ringers perfectly, before 
they leave the Western Electric Company 
plants where they are made. And the opera- 
tion takes just 30 seconds. 

This is another example of how the Lab- 
oratories work constantly to improve every 
phase of telephony — keeping the costs low 
while the quality of service grows higher and 
higher. 


‘ay BE A SUCCESS AS A 


» RADIO TELEVISION 


America’s Fast Growing Industry Offers You i > 


i ) 1. EXTRA MONEY = 
|| Available to IN SPARE TIME 


VETERANS 
under G.I. Bill 


i Will Train You at Home = 
J Read How You Practice Servicing or Communications 
_ with Many Kits of Parts You Get! 


Mal Comps Far 2 Books FREE 
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Letters 


Information Pleaser 
Sir: 

Enclosed is a picture of a new invention 

+ that should revolutionize the manner of pre- 

senting train and bus schedules. The picture 

is of the present schedule of all the buses 

that go through Spanish Fork, Utah, each 
day, 


The customer can see for himself what 
his departure time will be, where he will 
change to another bus or train, and the time 
between any given points or from his initial 
starting point. 


Ravpx H. BRAMWELL 
Spanish Fork, Utah 


Pushmi-Pullyu 


Sir: 

A friend and I were talking about boats 
and airplanes and their means of propulsion. 
‘A discussion arose on whether a plane or 
a boat was pushed or pulled through its 
medium. 

I contend that, regardless of the position 
of the motivating power in relation to the 
body to be propelled, the body is always 
being pushed and not pulled. 


@ PoPuLar science 


‘As a constant reader of PS I would appre-- 
ciate any information you can supply on this 
subject. 


Suffern, N.Y. 


Exaer S. Hopson 


You started a discussion here, too. As a 
screw or propeller turns, the pressure is 
more behind the blade than it is ahead of 
it. The air or water pushes the blade, but 
the blade pulls itself and whatever it powers. 
What's your choice? 


‘Saved Money 
Sir: 
May I compliment you on “Everybody's 
Fumiture Anyone Can Make,” which ap- 
peared in PS for December on page 98. You 
advised it would cost ninety-nine dollars for 


materials, but it cost me ninety-five, so I 
came out four dollars to the good. 

Cuances Burnvano 
Buffalo, N.Y. 


It Can Happen Here 
Sir: 

I want to congratulate R. G. Le Tourneau, 
Inc., of Peoria, Ill., on the new tractor pic- 
tured on p. 152 in your Feb. 1951 issue. I 
feel almost as if my brainchild of 1944 has 
been brought to life. I conjured up the idea 
then when you were asking us readers what 
we would like in our post-war cars. Remem- 
ber? Just look back in your July issue 1944, 
page 128. 

P. Cart Storr 
Pocahontas, Iowa 


Run Ragged 
Sir: 

You illustrate how an “extra wheel meas- 
ures road distance” on page 138 of the 
December PS. I recall that about fifty years 
ago, when the U.S. Government made the 
Geological Survey of Ohio, five young men 
came to our village. They went to the livery 
and each hired a one-horse rig. The first 


Let me send You FREE PROOF 


that you can become an expert 


ACCOUNTANT. .. BOOKKEEPER 


FREE SAMPLE LESSON 


offer you this free sample 
lemon so that yotnean prove 


nee exactly how 
fa 
Method” works. - . how you 
fare led step) 


F you have been envying the high 
[ htesteys good jobs enjoyed 
by thousands of men’ and women 
‘Accountants today ... incomes rang- 
ing from $4,000 to $10,000 and more 
per year... why not launch such a 
‘career for yourself? 


Do you doubt that you can? 


‘Then let me send you-without 
cost or obligation—the same Lesson 
Number One with which LaSalle has 

farted several hundred thousand 
‘men and women toward successful accounting careers. 1 want you to see for 
yourself how this remarkable method, originated by LaSalle, makes ‘Accountancy 
‘imple, interesting, practical, and certain . . . how it leads you step-by-step to a 
omplete mastery of Accounting—and on up to the coveted degree of Certified 
Public Accountant if you so aspire. 


Nearly 10% 

of all C.P.A.’s 
in the U.S. have 
been trained by the 
LaSalle Problem 
Method 


It doesn't matter whether you've had previous bookkeeping experience, 
whether you don't know a debit from a credit. Whether you wish to qualify as 
expert bookkeeper, advanced accountant, cost accountant, auditor, go 

= fccountant, income tax specialist, or public accountant ... you'l find in LaSal 
Prskios tated sis cote plat os bree so eae 
Yethod the exect plan to prepare you rapidly and inexpensively —2a 

IN 5 BIG FIELDS spars bouts at honte—without loeing a day frou your present job. 


Tf you were an expert accountant right So right now, today .. if you are an adult, employed, and earnestly ambitious 
how, ccs ae ou would Sind Jourell Gr gpd advancemcn ia te highest payiog af al proeatons send your 
‘Among the highest-paid of all professional name and address to me on the coupon below. I'll send the free sample lesson— 
plas our 48-page book outlining today's carer opportunites and how you can 

ia has started many thousands toward greater 
it today! 


eo = Clip Coupon... Mail TODAY! -- 
F [eSalle Extension University ...A Correspondence Insitution 


tienes or bed. And Dept. 683H, 417 S. Dearborn Street, Chicago 5, 
Jem Method” you ca 
still learning—either 
time employment . . . or in business for 


yourvelf with no capital required. 


‘you without cost or obligation. LaSalle Ex- 
tension, 417 8, Dearborn St.,ChicagoS, Il. 
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With Austin’s “com- 
pact-design” there's no 
‘waste overhang—every 
inch of space is used in- 
ide the car where it's 
needed for passenger 
comfort. Austin slips 
into the smallest park- 
iB space... darts 
ic. id 

is so easy on 
Simartly styled to 
match its smart per- 
formance, Austin is 
all the car you want 
at a price you can 


Ohutin OF ENGLAND 


Over 1000 dealers in U.S. and Canada 


‘The Austin Motor Company, Ltd. (England) 
‘250 West 57th St., New York YY. 


10) Porutar science 


thing they did before going out each mom- 
ing was to measure the diameter of the front 
wheels. Then they tied a white rag to one 


of the spokes and kept count of the revolu- 
tions. They kept track of distance on cross- 
section paper, sketching direction by com- 
pass, and making dots to indicate buildings. 

A. H. Lempacn 
Vermillion, Ohio 


Stick Sleeks 
Sir: 
How can I remove a deep scratch from 
my windshield? 
Jack Dusinsxx 
Nanticoke, Pa, 


You can't. Any scratch that can be felt, 
even minutely, when you run your fingernail 
across it is considered too deep to remove. 
Even the manufacturers scrap such scratched 
glass. You can remove light scratches, called 
“sleeks,” and the depression will not be 
noticeable. A pastelike solution of water and 
polishing rouge should be applied liberally 
to the glass and the area rubbed vigorously 
with a piece of felt (also saturated with the 
rouge solution) approximately % an inch thick 
and glued to a wood back-up block. The 
block should be 1% to 2 inches wide and 8 
to 10 inches long with some form of handle 
that will enable the operator to apply a good 
deal of pressure. The surface of the block 
to which the felt is glued should be curved 
so that only one or two inches of the length 
will contact the glass at one time. When the 
rouge solution dries up, it should be wiped 
off, the glass inspected, and the cycle te- 
peated as many times as necessary. Take 
care not to localize the rubbing. This would 
produce a noticeable depression. The meth- 
od is laborious and a careless worker may 
add new sleeks while removing the old ones. 


Old Reliable 


Sir: 
I have had a neon blinker light in oper- 
ation for exactly three years on the same two 


Sse Dyess Up Your Home 


"iG § Or Gpartment- Basement toAttic 
#.— “Inside and Outside 


Ee 
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All You Need to Know So 
to Re-De Every Room...Choose 
-Select, Mix and Match 
.Wallpaper Any Room...Re- 

New Furniture...Re-Finish Floors and 

Woodwork... Beautify Your Home's Exterior... 
Glamorize Outdoor Furniture... Paint Boats and 
‘Much More...While Saving 70¢ to 90¢ on Every Dollar! 


NOW you can re-do your whole house or apartment 
—and beat today's high labor costs. This brand- 
new WISE Handbook shows how to do all your own 
Painting, Wallpapering and Decorating—and save up 
to 90c on every dollar. 


Packed with professional tips, ideas and short cuts 
Expert easy-to-follow instruction and over 250 pictures, 
charts and diagrams cover EVERY step from estimating, 
and buying materials co final trimming! You need 10 
special skills or training. 

‘Make your entire home the pride and sbow-place of 
your community. Leatn bow to paint and weatherproof 
the whole exterior, Waterproof roof. Plaster, putty, 
glaze, Paint every surface—wood, metal, brick, stone, 

c. Apply every type of texture and fancy 

i furniture; outside furnicure, 
of wallpapering. How 
paper ceilings, dificult 
‘of expensive decorating. 


corners, etc, All the secrets 
‘All about styles of architecture, furniture, fabrics, etc 
How to make rooms seem longer, wider, higher. Talpepering ond afin 

reo 


‘Scores of smart ideas you can use instantly in EVERY sheS nested i Oe reel erly Cove srcal hemdbe yo 
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WHAT SECRET POWER 
DID THIS MAN POSSESS? 


BENJAMIN. FRANKLIN 
(A Rosicrucian) 


Wity was this man great? How does anyone 
—man or woman—achieve greatness? Is it not 
by mastery of the powers within ourselves? 


Know the mysterious world within you! At- 
tune yourself to the wisdom of the ages! Grasp 
the inner power of your mind! Learn the sec- 
rets of a full and peaceful life! 


Benjamin Franklin—like many other learned 
and great men and women—was a Rosicru- 
cian, The Rosicrucians (NOT a religious or- 
ganization) firse came to America in 1694. 
Todey, headquarters of the THis BOOK 
esicrucians send over seven ‘ERE RY 
million pieces of mail an- if 
nually to all parts of the [Eg 
world. Write for YOUR 
FREE COPY of “The Mas- 
tery of Life’—TODAY. No 
obligation, No salesmen. A 
non-profit organization. Ad- 
dress: Scribe Z. A. K. 


Tée ROSICRUCIANS 


SAN JOSE * (AMORC) * CALIFORNIA 
“SEND THIS COUPON —— 


The RO: GALICIANS (AMORC) 
San Jose, Californi 

Please send ste the free book, The Mastery of Lie 
which explains how T may learn to use my faculties 
and powers of mind. 
Name 


CC 


City. 
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67%-volt cells (Eveready Minimax). It just 
quit working and I have renewed the bat- 
teries. Thought you may be interested. This 
device was described in PS February, 1948, 
p. 194. 

E. A. Gasr 
Cincinnati, Ohio 


Block that Wheel 
Sir: 

A bumper jack is not worth anything for 
lifting a heavy car, and the modern cars 
are so low that you can’t get a good jack 


under them. In my cars, I carry a block of 
wood 6 inches wide by 4 inches thick by 
2 feet long, beveled at each end. I just 
drive the flat up on this piece of timber and 
place my jack under the car. 

Using a bumper jack as an accessory for 
removing tight nuts (PS, March 51, p. 195) 
reads well. I'll surely try it. I've never found 
any other use for a bumper jack. If it works, 
it will be a boon to the victims of weak 
backs. 


J. J. Horo, M.D, 
Buda, Texas 


Dry-Wood Termites 


Sir: 

In your splendid article “Termites Can Be 
Defeated,” PS, March, ’51, you say that “the 
subterranean termite is the one that damages 
homes.” While it is true the subterranean 
termite is probably most important for the 
country as a whole, dry-wood termites 
(Kalotermes) do a great deal of damage in 
California and all along the southern borders . 
of the United States. They can also be found 
along the coastal area of Georgia and the 
Carolinas. Damage runs to several million 
dollars a year. 

Kalotermes do not require contact with 
the soil for their existence as do “Subs.” 
Fumigation seems to be the most effective 
way to control the dry-wood species. 

James A. NELson 
Editor, Pest Control 


Cleveland, Ohio 
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‘Avcomplete Guide’ of 10 pages, wi 
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How to fit pistonsHow to locate engi 
knocks—How fo fit connec 
How to servi 
condition 
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of your trade, Avdels 


CUT HERE 


MAIL ORDER 


AUDEL, Publishers, 49 W. 23 St... MEW YOR 


ats 
UGK E THACTOR GUIDE. 1293 Py ‘ 
WSTOMOBILE MECHANICS GUIDE. 1500 Pages® 4 
TESEL ENGINE MANUAL. 573 Py 

MACHINISTS HANDY BOOK, 1656 Pagis 
WELDERS GUIDE, 4p Pps 

BLUE Print READING fe Pins 
HATHEUATICS & CALCULATIONS 700 Pas 
SHEET METAL PATTERN CATOUTS: {0 Pages 
SHEET METAL WORKERS HANDY BOOK sae 
> MECHANICAL DRAWING GUIDE. Ie Ps 
MECHANICAL ORAWING & DESIGN, 480 Paget 
> AIRCRAFT WORKER. 20 Fag 

Television SERVICE MANGAL, Pit 
| FADIOWANS GUIDE. S14 P 

Etecrnonig Devices, 218 

Elective moron GUIDE out > 

} ELECTRIC WiRING DIAGHAMS, ike 

fi 
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LECTRICIANS EXAMINATIONS, 250 
LECTRIC POWER CALCULATIONS, 425 
HANDY BOOK OF ELECTRICITY, 1480 Pages, 
5 ELECTRIC DICTIONARY, 3000 Terms 
5 ELECTRIC LIBRARY, 7000 Pages (12 Gock Set) 1 
MARINE ENGINEERS HANDY BOOK, 1258 Pes 
=| SHIPFITTERS HANDY BOOK, 250 Panes 
REFRIGERATION & Aix Conditioning. 1280 Ps: 
MILLWRIGHTS & MECHANICS GUIDE, 1200 Pes. 
POWER PLANT ENGINEERS GUIDE, 1500 Pages 
CI ENGINEERS & FIREMANS EXAMS, 525 Pages 
PUMPS, Hydraulics & Air Compressors, 1698 Pes 
ENGINEERS LIBRARY (3 Book Set) 
MECHANICAL DICTIONARY. 950 Pages 
GARDENERS & GROWERS GUIDES (4 Book Set) 
CARPENTERS & BUILDERS GUIDES (4 Book Set) 
PLUMBERS & Steamfitters Guides (4 Book Sel) 
MASONS AND BUILDERS GUIDES (4 Book Set) 
AINTERS & DECORATORS MANUAL 430s, 
HOUSE HEATING GUIDE. 1000 Pages 
OIL BURNER GUIDE, 384 Pages vies 


ooo go Sano DoRgSIoog3S00 9S o09330000 Ff 


HERE IS PRACTICAL 
T.V. INFORMATION 
THAT PAYS FOR 


SEL) How to 
Good rer adjust 

and How to Get Sharp, 
Clear Pietures, How to In- 


stall Aerials—Avoid Blurs, 
Smears, Interference and 
How to Test. Explains 
Color Systems and Meth- 
AN ods of Conversion, 
Al 1001 FACTS — 
paacrcas Over 380 PA 


eStats 


Illustrations & 
shows operat 
of Modern T.V. 
w- SEND FOR YOUR COPY 
ID Toret tniapractical assistance: 

=== Maic ORDER TODAY = —— 
AUDEL, Publishers, 49 W. 23rd St., New York 10, N. Ye 
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principles 
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BIG NEWS! 
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enteric 


- MAKE YOUR TRUCK LAST! 
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78 CHAPTERS—1001 FACTS Ht}? 1:1, 
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MELVIN POWERS, Masiar yproist, 1324 Wilshire, Dept, RO Hollywood 17, Cal 
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IS #21099 A WEEK 3; 
Worth a Penny Post Card? 


LUBRICANTS. | +r TODAY 
AT BETTER DEALER 


D-FROST-O-MATIC 
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INVENTORS 


Leainitow:to protect your invention. The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor’, containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention’ form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 
Registered Patent Attorneys 
12-F DISTRICT NATIONAL BUILDING 
WASHINGTON 5, D. C. 
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You bet it pays to switch 
to Kentucky Club. It’s the thoroughbred 
of pipe tobaccos—choice white Burley spe- 
cially blended to give you a mild, smooth 
smoke with grand taste and aroma. In 
addition, every package of Kentucky Club 
contains a valuable Dividend Coupon. 
Save these Coupons and get your choice of 
fine pipes at big savings. Beautiful pipes 
of imported briar made by expert crafts- 
men. 14 shapes, Do these two things to- 
day. Buy your first tin of Kentucky Club. 

~\ Mail coupon for free catalog. 


[ee ~3 \ 
\a— Mlustrated catalog 
ja showing Kentucky 


Giab ‘Dividend pipes 
tnd other premiums. 
0) trevor e 
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WHITTEN GUARAN- 


‘oop useD TH 
WE PERSONALLY. 
soley 


The College of Swedish Massage 


“How to Make Money with 
, 4-7 Simple Cartoons’ 


Dept. 196-D, Pi 


GET /50 MILES PER GALLON 


ENGINEERS HAVE PROVEN THIS 
POSSIBLE WITH MODERN CAR‘ 


‘The Electronic Spark Intensifies 


dinnibuton SS trivia 8 
gap which resiuces misfiring ‘nd consequent 
fine ‘and cylinder wear. FREE TRIAL, ‘send 
$2.00" cash, check or money order. if 
Rot fully satisied, return for Tull refund 
LECTROWIC DEVELOPMENT CO. 
Mos" Anges 36. Call 


INVENTORS 


If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 


The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 
the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 
vention, we suggest that you have this firm make a search for you. 


Send for a copy of our Patent Booklet entitled 
“How To Protect Your Invention,” containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an “Invention Record’ form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
gation. They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 
Registered Patent Attorneys 
PATENTS * COPYRIGHTS * PATENTS 
142-T VICTOR BUILDING, WASHINGTON 1, D.C 
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SAYS GEORGE F. JoWETT— 
WORLD'S GREATEST BUILDER OF HE-MEN 


YOUR SUCCESS STORY 
NES! conssen be like Sill’s! 


Use the GEM FREE at our expense! SEND NO 
MONEY. (Write and complete GEM outht will 
sent You post fer ten days, send us onl 
38.30 cr return the GEM. You most be satsbedt 
BOND EQUIPMENT CO, Dept. 
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LOCKSMITHING 


YOU CAN MAKE GOOD PROFITS ,Ais, 15°%,"00"0,.16, 
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terms. Write for FREE BOOK about this money making pre 
fession that is not affected by the machine age 

MeCARRIE SCHOOL of Mechanical Dentistry 
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Changes Dates Automatically . . . 


CHRONOGRAPH WRIST WATCH 


3-DAY CALENDAR STOP-WATCH 
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JOWETT INSTITUTE OF PHYSICAL TRAINING 
330 rir AVENUE, Mew YORK NY. 
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Use REAL commercial-type equip- 
ment to get practical experience 


adven- 


mi ears 
billion dollar. opportunity field of TELE 


Here's the VISION-RADIO-ELECTRONICS. See how you 


REAL THING! 
19 labora 


SET UP YOUR OWN NM : Ta 
HOME LABORATORY z 


NEY 
1 TeLEyy 
be tterna 
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act How! MAIL COUPON TODAY: 


DefOREST'S TRAINING, INC., Dept. PS-6-H 
2599 N. Ashlond Ave., Chicago 14, III. 


Without obligation, | would like your late News-Bulletin 
showing 8 woys to earn money in Television-Radio-Electronics 


| MOVIES ‘ond how | may prepare to get started in this thrilling field 
te re heat 
a Apt. 


De FOREST’S TRAINING, INC. Zone... State 
CHICAGO 14, ILLINOIS =---~_ 1 
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‘MAIL ORDERS—Postage Prepaid—Money Back Guarantee 
NEW-U. S. Surplus- Heavy Duty -HAND PUMP 
1 Quart - All Brass - Carbon Tetra Chloride 


CAN LEAD TO A | pee f 
BETTER JOB IN = 


= INDUSTRY | 

You can take subjects which have Real | cole, eee ier 

Job Value and still earn graduation! FREE War Surplus CATALOG 
© This is your opportunity to make completion 

of high school werk for you. Your Aweucas Thousands of Amazing Values 
Scoot home study course can include high Calif, Residents 244 9% Sales Tax. 

school subjects closely related to your present Universal Enterprises, 946A, S. Main, Los Angeles, Cal. 


job or the kind of work you want to do later. You 
an qualify for high school course diploma and 
benefit from course subjects that will aid greatly | 
in winning promotions, | 


50 Job Help Subjects from Which to Choose 


Our FREE, 44-page book of detailed informa- 
tion lists 100 high school subjects, of which 29 are 
technical and 21 are commercial. Whether you 
work in a shop, factory, garage or office you will 
find subjects of practical benefit in your climb 
toward better jobs at better pay. Some of these 
are Blueprint Reading, Mechanical and Machine 


tee Cea CARPENTRY 
Accounting, Secretarial Practice, Salesmanship. BRI Cc K LAYI N G 


Turn Spare Time Into Money 
During more than 50 years American School has 


helped thousands to reach higher job goals by {HOOL OF BUILDING TRADES, Dept, 
Profitable use of spare time at home-and it can aS 
ielp you, Others have prepared for college en- 


trance. If you have not completed high school, 


ot padd | 
See team |||||Be a DETECTIVE 


Or if you are a high school graduate and are am- 


bitious to succeed in the vocation of your choice, Help Stop + 
check that subject. Your-coupon will bring you HOW'S CAPrDL lente: oft 
the book of information, without obligation of “ormer'U 


any kind. Mail it now. by Criminal 
INTERNATIONAL DETECTIVE TRAINING SCHOOL 
Nie bape. 28 


AMERICAN SCHOOL | == ane ne 


DEPT. GAd6, OREXEL AT Sath, CHICAGO 37 
oMEs STUDY TRAINING SINCE 1897 | 


Take This 


A FASCINATING, MONEY-MAKING 
art career 
can be yours | 


AMERICA'S 12 MOST FAMOUS 
ARTISTS SHOW YOU HOW! 


Write Todoy 


FAMOUS ARTISTS COURSE 
Dept.11-T, Westport, Conn. 
‘Send book about your home study art course, 


— 


PRACTICAL, EFFECTIVE 
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GOOD JOBS AWAIT THE TRAINED 
RADIO TECHNICIAN 


You are needed in the, great modern Radio, Television and 
Electronics industry! Technicians ‘are in constant 
and growing demand at excellent payin Broadcasting. 
Communications, Television, Radar, Research Laboratories, 
Home Radio Service, etc. National Schools Master Shop 
Method Home Study Course, with newly added lessons and 
gion home, ‘for ose gett portunities. Cur method 
as" been proved Temar 

Schools-trained men all over th 


Standard Radio Parts We S 


Your National Schools Course includes not only basic 
heoty: Put practical trnining’ ag weil—yow learn by doing 
We send you complete standard equipment of professional 
ality. far building various experimental snd test units. 
fou advance step by ‘step until you are able to build the 
modern superheterodyne receiver shown above, which is 
‘Yours to keep and enjoy: You per- 
q Yorm more than 100 experiments— 
Build many types of cireuits, signal 
low power radio trans~ 
idlo oseillator. and other 
Units. The Free Books shown above 
Yell you more about itsend for 
them today! 


NEW PROFESSIONAL MULTITESTER 
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Wow! 
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Learn 


/-; SHOP METHOD HOME TRAINING 


Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for almost 50 years, 
train you for today’s unlimited opportunities. 


WE BRING 
NATIONAL 


Instruction Material Are Up-to-date, Practical, Interesting 


National Schools Master Shop Method Home Training gives 
ou basic and advanced instruction in all phases of Radio, 

‘lesson is made easy 10 
understand by numerous illustrations and diagrams.” All 
instruction material has been developed and tested in our 
‘own shops and laboratories, under the supervision of our 
‘own ‘engineers and instructors. A free sample lesson is, 
yours upon request—use the coupon below. 


TELEVISION TRAINING A complete series of up-to 

Mintlets Tc inne EE ga 

- ee 
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levision and Electronics. Each 


fon repairing, 
ing facts you learn with the Servicing andeon! 
TREE SAMPLE LESSON struction. 


| 1. How radio receivers operate. 

2. How the antenna circuit is con- 
‘structed. 

3. Converting signal currents into 
‘sound, 

4. How theR-F transformer handles 
the signal. 

5. How the tuning circuit functions. 

6: The Radio “bands.” 


| | Approven 
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NATIONAL SCHOOL 


LOS ANGELES 37, CALIFORNIA _ EST. 1 


(Mail in envelope or 
potte on penny pesteor 


Ler Angeles 37, Californie 
Mail me FREE the book “Your Future in Radio-Tele- 
vision” and the sample lescon of your course. I under- 
stand no salesman will call on me: 


NAME. ——— Aas 
ADDI 
crry. 
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INVENTORS 


Te you consider your invention to 
be something of importance, you may 
take steps to protect it with a U.S. 
Patent which gives you the right to 
exclude others from making, using 
and selling your invention as claimed. 


In such case, your first step will 
probably be to have a search made 
of pertinent .prior U.S. patents, so 
that we may report to you on the 
question of patentability. 


We shall be glad to send you promptly 
and without obligation, an instructive 
booklet, “Patent Protection for Inven- 
tors", which was prepared to give inven- 
tors detailed information and steps to 
take toward patent protection—also our 
convenient “Evidence of Invention” form. 
Use address below. ! 
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2rd St N.Y. 
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market your invention, 


for patent protection, 


the question of patentability. 
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(Formerly RAMOOLPH & BEAVERS) 
Registered Patent Attorney 
937 Columbian Building, Washington 1, 
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INVENTORS: 


to 


you should 
take the first steps toward proceeding 


The usual first step is to have a 
search of the U.S. patent records con- 
ducted, so that I can report to you on 


I shall be pleased to furnish you 
with information relative to patent pro- 
cedure upon request from you, and 
this will be without any obligation on 


PATRICK D. BEAVERS 


MAKE EXTRA LEARN 
AT HOME 


INTERSTATE TRAINING SERVICE 
School of Plastics 
PORTLAND 13, OREGON 


(Dept. 2F) 


=» MAKE YOUR 01 


e with 


‘oriment of tools, materi 
'A.I'Send 25¢ for 116-poge 
(money reunced fist order} 


SUPPLIES 
Ookland 9, Cal 


5426-8 Telegroph 


PATENTS :awyen 


GUSTAVE MILLER 


(REGISTERED PATENT ATTORNEY 


PS. WARNER BUILDING 
WASHINGTON 


INVENTORS 


Whether an invention is be substantially de- 

tcmsined by srtearch of toe Us 8 Patear records, Witbout 

Bian” ‘write for foformation ‘explaiaion the sepa you 
take fo secure a pat 


JOHN N. RANDOLPH 


Registered Patent Attorney 
Washington 


“Datrents”! 
C.A.SNOW ECO. “| 


REGISTERED PATENT ATTORNEYS 
42s SHOW BUHL waSHINGTON 


IF YOU WISH TO PROTECT YOUR INVE! 
TION, You should take steps to protect it 
by a U. S. Patent. Write me for 
“INVENTION RECORD” FORM 
CARL MILLER 
REGISTERED PATENT ATTORNEY 


WOOLWORTH BLDG., 35th FLOOR, 61¢ 
NEW YORK CITY 


bc. 


TERRIFIC VALUES - SURPLUS - SAVINGS to 85% 
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es orl 


$4.95 
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Yes, More Brilliant 
Than a Diamond! 


Amazing New Discovery 


tony of glocious Jewel discovered 
the laboratories of one of the world’s 


More Fire! ‘More Brilliance! 


Ye marvelor has 
Yee See, mecrere: Sr: ee 
? = 


pp ee 
diamond size. You 
tenes 


le cings and 
et with expertly cut Renpa gros, EASY FA 
The Cinderella of Selonce 


if Write Today or Send Coupon 
Rattan Bn, for FREE Illustrated Booklet 


KENYA GEM CORPORATION, Dept. 306 
Philadelphia 44, Pa. 


reat Mail This FREE Coupon Today — 


oom oorpration, Bor. Set altadetonia Pa. 1 
‘me, without obligation, the FREE illus | 
frated booklet ailng cll about Kenya Gomer 


! 

| Mame 
| Asaren. 
| 


! 
| 
| 
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SWIRLOMATIC 


WASHES YOUR CAR 
FASTER EASIER 


‘SCREENS, 
tor this pur? 


sipplt add 25¢ each 


ING CO." 28, 
(neue is C0. 


ee 

ey gE 

a 
i 


Easily located with new Light- 
weight M-Scope Detector. Su. 
Perior performance, lowest 
Price, monthly payment plan. 
FREE LITERATURE 
FASHER RESEAROH LAB, INC. 
PALO ALTO 


New! PRINT YOUR OW 


ADVERTISING 


POST CARDS, 


its WANTED! 
ROTS-PRINT CO., 211 North Tie St. Dept 6-5, St. Ln 


(Cre 
at 
Cf qh 


Can you profit by their mistakes? 


‘ 


“What's your biggest mistake?” That’s the ques- 
tion asked of American men and women in a 
national poll. Almost one out of every three who 
answered said, “Not getting enough education.” 

You needn’t make that mistake. Not when it’s 
80 easy to study with I.C.S. at home in your 
spare time. 

The next biggest mistake, said the men, was 
“Wrong choice of career.” 

Study with I.C.S. and you have over 400 
courses to choose from. Part of our job here at 
I.C.S. is making sure that you pick the course 
that’s right for you! 

Number Three Mistake? “Failed to seize 
opportunities.” 

Be sure to seize your opportunities. Be sure to 
fill out and mail the coupon below—today! 


if 


Qooc0q000080 oooD00 oOo 
Ft 3 


vif 
i 


i 
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OF THE HOUR 


are moving UP! 


These men in re proving thot Embry. Rddl roin 
your quiche To success, Complen 

to Tewo-yesr Embry-Riddle courses to Bi procice? eviction 
inauitry requirement. 


Inve once the full adyon 
Tbr dle etning. Join th ey i 


vines Man the 
tal nhettion todo 


‘Send coupon today! 


iON 
DEPT. 91 MIAMI 30, FLORIDA 


‘Adroomicat Dogs 
Pion eet set Techatgy 
ane DL AaE. combines 
ADDRESS Pilot 
city CO Firing Mechanic 
vera 
save ae —_1 oot Ow | BN, 
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@ BW war sures B |S 
OPTICA CAL BARGAIN 


‘Gee ap. oo Power 
ss oo 


a 


a 


BARRINGTON, W. J. 
vate CO.) 


as ea ars ee 
sia hae ae 


PRaviOs EXPEIVENCH UNNECESSARY. shows HOW 


—Downey, California 


“3 


@ rine LEATHERCRAFT 
cam on «ae a 


enjoyment and pleasure 
fgets “seb ting 

‘Your own uve or to. sal 
your free 


4 “Send for 
tree 
Today: 


Ht Catalog 
KIT KRAFT FT P56» 177 MELROSE AYE, HOLLYWOOD 48, HL 


EASY TO LEARN CODE 


Smoothest Performance 


joints. Folds 10 10 ince 
See your dealer or write for catalog 


EVEREST & JENNINGS 
761 N. Highland Ave., Los Angeles 38, Calif. 


JOBS LIKE THESE ARE 
AVAILABLE TO TRAINED 
MECHANICS. CHOOSE THE 
FIELD YOU LIKE BEST 


Get Complete Training 


Diesel Fuel Injection 
Automotive Motor Tune-up 
Diesel Engine Rebuilding 
General Garage Mechanic 
Agricultural Implements 
Auto Engine Rebuilding 
Auto Elec, Service 
Public Utilities 
Parts Dealers 
Bus & Truck Lines 
Industrial Maintenance 
Contracting & Excavating 
Business of Your Own 
AND MANY other 

similar openings. 


EARN WHILE YOU LEARN 


With our practical at 
Method. Home. t 
study ut home tn ; 
bu receive. pare 
ona. whiclt show You 
n while you Learn 


ter Shop: 


You Learn by Di 
TOOLS AND EQUIPMENT 
plete we gles you teleched he: 

iikstrated Gelow. tncludine 


metal tool 


NEW, ILLUSTRATED 
BOOK & SAMPLE 

LESSON SHOW 

HOW WE TRAIN 
YOU...SEND 
FOR THEM 
Topay! 


Operati 
Spa 
Engine 


TOOLS AND EQUIPMENT 


INVESTIGATE APPROVED 
fai Fa rant SS TOR 
vererans 


ATIONAL SCHOOLS 


LOS ANGELES 37, CALIF. + EST.1905 


NATIONAL SCHOOLS, Dé 
4000 South Figueroo Street 
Los Angeles 37, Califernia 


FREE the book 


Address. 


cay. . 


A Gticck’here'it Veteran 
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HERES YOUR CHANCE! 


BIG MONEY 
l “DRAFTING 


“TOOK IN $217 | 
FIRST 10 DAYS” 


Some Make More, 
Some Less... 


We Help You 

to Start Your Own 
All-Year Business, 
Make Big Money! 


vith our easily operated: high 
efficient wall washer, stelle 


two weeks."* And 
‘wails 6 times faster and 


better than by hand. 
YOUR MONEY-MAKING OPPORTUNITY 


‘no time. Get all fac 
PEE INPORMATION ASE tor Wall 


VON SCHRADER MFG. CO., 667 PL., Racine, Wis. 
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INVENTORY for | 
LiQuIDATION 


VISE GOLDAR COMPANY 


ML OUENOMS BLVG_ GLENOALE LC 


FREE—Amazing Book on 


RHEUMATISM, “ARTHRITIS 


jou seller theiochat, pated aol dhecaters of Bheuratiom 


rset fac beet Why. drugs sod. medion give only 
ocary relief without removing causes. Explains Tully 
Ipecialized system of treatment that may aave You 
Sieresn. No : 
BALL CLINIC, 


36, Excelsior Springs, Mo. 


30 DAY FREE TRIAL| 


High Power 
BINOCULARS 
Finest Precision Optics 

Featherlight 
Money Bock Guarantee 


FULL LIFETIME GUARANTEE! 


peutomatic yi Me 
RIST WATCH 


AUTO REPAIR JOB 


CAN BEA 


. ‘forloul 


‘Send $1.00 deposit on 0.0, 


‘Da We pov patape om al prepaid orders 
WEAR AT OUR RISK FOR 10 DAYS! MONEY BACK GUARANTEE | i,,07°5,. 2%; SRBC Whe PIRST 

MARYLAND DISTRIBUTORS, Dept. 262 and job in quick index of MOTOR'S 
01 ©. Baltimore St. Battimare 2: Maryland | brand-new 1951" Edition AUTO 


trated instructions~you just_ can't 
Ro wrong! 7-DAY FREE TRIAL! | 
erm Mare Money! Win Prestigel 
Boiled down in one BIG handy 771, 
‘book — the complete "dope’” 


From 130 Oficist Factory Manuals, 
235 


5.2300 cut-away 

Photos, diagrams. charts show what 

the clear text tells, Used by Army, 
fh Schoo! 


TRAIN in Our SHOPS po A Eg 
Siw atm conor mermioenarion, | cugarPaimmen, Makes even cB: 
S cusctuciry, MAJOR avetianess; auromonve | fou woulda’ inka dolne bette 
* MECHANICS, BODY ond FENDER REBUILDING & | You yin added’ presi, “more 
MH Mf Interested write or wire : * jin wa nouey 
es COMMERCIAL TRADES INSTITUTE Inc. of Ala. + 
200 8. 20th ST. asa ivy st.me. |S 
mia, ree : 


ariment. Deak ot 
Ssth Street, New York 18, Me Ys 


I need 500 Men 
wer SAMPLE 


01 
tang ty 


‘Snd‘low price of my 
jade-to-mencure cults. You Deed 
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RADIO-TELEVISION 
ELECTRONICS 
thru this Proven Plan 


Cater. opportunities are at an all 
high in Electronics — world’ 
growing indasty. and Pawer— facing 

A Sov expansion by 1969, This 47-year-old 
hcl tfers bali plan to pocpare 
you for a successful future. 


‘gage of career objectives. 


x ; so. gomplete i themacives, 
for advanced credit. sees a 
MILWAUKEE 


SCHOOL ENGINEERING 


Technical Insti 
College of Electrical Engineering 


Milwaukee School of Engineoring PS-631 
1020 WN, Broadway, Milwoukee, Wis. 
Without, obligation, seqd. 1991, Catalon 
Blectrical Engineering, B.S. Deares: malor ia 
Power -E) Electfonics; plus Oxcupational 

iuidance, Manual on: 
Welding 


| 
He 


Address... 
ick 22 Bone! 2 [State 

Chee ‘War It’ Veteran 
a es ee ee 


Electrical Power 


“Refrigeration, Ait Con 


WHICH MUSICAL 
INSTRUMENT DO YOU 
WANT TO PLAY? 


Over 950,000 people have 
studied music this easy way! 
No matter which Instrument you take up, 


you ean be Playing in a few short woeks 
ven if you don't know 


‘CHOOSE YOUR 
FAVORITE 
PIANO 
GUITAR 
VIOLIN 
ACCORDION 


ini Your favorite pleces, And 
It'costs only a few cents a 
if Interested “send. tor 
FREE Booklet and 

Print and 
Sample ‘today. U. S- 
tu: 


day 


School of Music 
dio 86, Port Wi 
ington.’ N.Y. 
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‘Yessir, outof areal 
| Sogirrll Ais take 


oe 
Stee arma tes 
‘ie manes wees oe 
Broke fee cece an ie a 
Sha aedeey ety ice 


sucom ssperttes 08 the topersbaree 
eincple: Easily entailed ts few istotes, 


‘Send name, address on penny postcard for. 
nd how to get ours fori 
VACU - MATIC CO., 7617 - 1764 W. State St., ATOSA, WIS. 


‘cord Writing "7 bird "Desgn Plein 

2 Enarenting Aiphabets. COMPLETE SE Sea 

TAMBLYN SCHOOL of PENMANSHIP 
Sefer. 8 Nags Wags Kner Cn at 


) Pend. HIDDEN TREASURES 


GEIGER COUNTERS. 
Detection tare at left}, TREAS- 
URE DETECTORS for old’ silver 
Siege bfentwaiaht, ultra sonaltiv 


AE ANY PRICE. 
INFORMATION FREE, 


DiaectT. co. Dept. 2-0 
‘5631 Cahvenga, We. Mellywood, Calil, 


Kidney Slow-Down 
May Bring 
Restless Nights 


When kidney function slows down, many folks complain 
of nagging backache, headaches, dizziness and loss of pep 
nd energy. Don't suifer restless nights with these diacom- 
forts if reduced kidney function is getting you down—due to 
‘such common causes as stress and strain,over-exertion or ex~ 
‘posure to.cold, Minor bladder irritations due to cold or wrong 

lie, may cause getting up nights or frequent passages. 
‘neglect your kidneys if these conditions bother you. 
‘Try Dosn's Pilea mild diuretic. Used successtully by til 
Hons for over 50 years, While often otherwise caused, it's 
amazing how many times Doan's give happy relief from 
these discomforts — help the 15 miles of kidney tubes and 
filters flush out waste. Get Doan’s Pills today! 


SCIENTIFIC PRODUCTS OF INDIANAPOLIS 


LEARN MEAT CUTTIN 


AT NATIONAL 
Pay After Graduation 


The steady dependable, trade of Meat Cutti 
easily in. 8 short weeks, You LEARN BY DOING 
Under, aciwal’ meat masket condivions in big, modera 
schoo! at oleda 


inners or men with experience. oft. 
thle tibre of your Gwar Remcuber, PEOPLE MUST 
EAT! Big pay jobs. Free employment help. Thousands 
of successful graduates. 


Buying, cutting, 


tage, pricing, advertising, sell- 
ing, etc. A complete retail meat education. National 
School established over years. Get National train- 
ing NOW. Pay your tition in easy weekly payments 


you graduate. approved. Send coupon for 
FREES? pipe school iaiog TODAY. 
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MAROO SALES CORP, Lng Are, Oop, WAIL ew Yak 17, HY 


BIG MONEY for You 


Showing NEW MIRACLE 


Locksmithing ‘tiie 


driver. nts 
37 tae wae sae 


Enjoy a Year of 
“Salty” Reading 


to any auto probiem. These 
sr igre of Am 
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” Shoot yor  . 
TALKING PICTURES! 


«with the New "Cine-Voice” 


ALL 


Wlood Carving 
AND 
Whillling 


AN ARTISTIC HOBBY FOR ALL 


This new manual shows you how to do every kind 
of wood carving. How to carve jewel boxes, picture 
frames, trays, chests, furniture, etc. How to do chip 
carving, level surface carving, incising, carving in re- 
lief, Carving human and animal figures in the round 
mpletely explained and simplified. 256 Pages. Fully 
illustrated —full cloth bound, Send only $2.00 and 
your copy will be sent postpaid, or order COD plus 


postage if you wish, Money back if not satisfied. 
Popular Science Monthly 
New York 10, N.Y. 


353-4th Ave. Dept. 651 


Immediate Comfort 
lief for You with 


RUPTURE-EASER 


(A PIPER BRACE PRODUCT) 
for MEN, WOMEN and CHILDREN 


Pot, Pend. 
Double $45 


A strong, form fitting washable support de- 

signed to give you relief and comfort. Ad- 

justable back-lacing and adjustable leg straps. 

‘Snaps up in front. Soft flat groin pad—NO 

STEEL OR LEATHER BANDS. Unexcelled for 

comfort, INVISIBLE UNDER LIGHT CLOTH. 

ING. Washable, Also used as after oper 

tion support. 

@ THE MOST EFFECTIVE HERNIA SUPPORT. 
Thousands of people who have tried old-fashioned, 
expensive devices turn to Rupture-Easer for new 
comfort. 

@ RUPTURE-EASER IS SANITARY. 

Can be washed without harm to fal 
never offend when you weer Rupture-Easor, 

@ NO FITTING REQUIRED. 

Just measure around the lowest part of the 
abdomen and specify right or left side or double. 

«: 000 Grateful Users 

Rosure ser so 1" will Neve ome to change off with, It 

i enabling, me fo work at top speed at my press machine 


8 hours a 
ms. , Ind, thanks us and says: “It is one 
of the finest things Ihave ever worn and has made my 
Wie worth living. It has given me wutold ome and 
comfort.” 

©.'B.'R. of Boston: “'Send me another . . . I wish to say 
to wl rs as I did, ‘Oh what relief I have 


0-DAY TRIAL OFFER. 
Money-bock guarantee if you' don't get relief. 
PER BRACE CO., DEPT. PS-61 


Wyandotte, Kansas City 6, Mo. 
Please send my RUPTURE-EASER by retutn mail. 


Right Side ($3.95 Measure cround lowest part of 


Left Side 0) $3.95 my abdomen 
Double Oss is INCHES, 

We Prepay Postoge Except on C.0.D. 
Enclosed tes 0) Money Order’ “L) Choc for $—_._- 
Nome. 
Address. 
City ond Stote. 


RUSH THIS COUPON NOW! 
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SNVEGAS? 


Rationing Returns 


HY NOT 


Be Prepared If 


BOOK 
GIVEN FREE 


TEST FOR 
W BETTER MILEAGE 
V EASIER STARTING 
© FASTER PICK! 
IN YOUR CAR BETTER IDLING 


MANY GANE USERS 
AGE AND ALL-AROUND BETTER 


WRITE TODAY! ENCLOSE NO MONEY! 


PAY POSTMAN NOTHING! 


MAKE YOUR PASTIME PROFITABLE 
h this handy welder 


Be the welder repairman in your 


mean more repaie work to keep household equipment 


revi of other items with this 


LINCWELDER 60” 
| on 
i >. 
WELDS + CUTS + SOLDERS + BRAZES 
+ CHARGES BATTERIES 


‘omes complete with full instructions. 
Underwriters Labora 


Operates trom 18 vat waded 
2 Operates 
Goria wire toned for Same) 


ceeuit. 


———— 
Ada 
Cit. 
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HIGH SCHOOL BRCHRR 


‘MAKE MO! 


NEY 
freeze cut into your 


course 


Booklet! 
MMMERCIAL TRADES INSTITUTE, Dept. H1-6 
Greenteal Avenue " : Gilesge 2 Winote 


“HANGOVERDS 


ecaape Bemerh: Needaches 


PRODUCTS 
Company 


How would you like to be a 


RENAULT dealer? 


and run a business of your own 


There comes a time in every man's life 
when he would like to run a successful 
business of his own. 

Here is your heaven-sent opportunity! 
Under a new dealer plan... Renault has 
made it possible for you to become an 
Authorized Renault dealer with a very lim- 
ited amount of capital . . . with no strings 
attached. 

Perhaps today you are running a small 
garg; service station . . . or machine 
shop and are looking for greater oppor- 
tunity .. . Perhaps you have a son, whom 
you would like to set a business of his 
‘own. The profit possibilities are unlimited 


because Renault supplies everything you 
need . .. including genuine spare parts and 
an easily understood manual for factory 
service. 

Don’t delay—wire, write or telephone to- 
day for the exclusive Renault franchise plan 
«+» Your guide to financial independence. 


RENAULT 


RENAULT SELLING BRANCH INC. 


270 PARK AVE., NEW YORK 17, N.Y. 


GREATEST SAVING EVER OFFERED! 


U.S. GOV'T suRPLUS 


paRGAIN 800K" 


ay 
‘Combinations, 


- = 
‘Mail this coupon for FREE CATALOG! 


IN HOT WEATHER 
i 8 


able at drugstores or toilet 

3. Toot she "tetan oot" goods counter On 
ear for cloner, Teter. plus tax—enough for 80 
shaves. For a generous free 
sample, send name, address 
to ims CO., 
FREE! Try Lectric Shave PS.3,  Giastonbury, Conn, 
at our expense. It is avail- (Offer good only in U.S.A.) 


BUY from the oldest 
established firm in the 
U.S. selling reading-mag- 
nifying glasses by mail! 
As tow 


as 

‘SEND NO MONEY! 

$495 30 days TRIAL! 
pe 


vance Spectacle 
557°S Dearborn St Gleaga 51 


performance 
from your electric razor. In 
sticky, Y,perspiry days of sum- 
mer when shaving is most 
uncomfortable, this amaz- 
ing preparation: 
1. Eraporates sticky, razor-clog- 
‘ing perspiration. 


2 Labrcaton skin for faster, 


4 Ian or sae cat 
ting head. 


tr 
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The NEW Model 50 UTILITY TESTER 


FOR REPAIRING 
ALL ELECTRICAL 
APPLIANCES-MOTORS 


an all-around electrical trouble shooter 


Uetty may be Bl 
{nto the front, panel receptacle. 
special pair of tngulated elipend| 
TesGs"ts?inciuded for’ motors, ete 
“Incorporates a sensitive di 
eading. resistance. range 


ta 
BP) chests dn vente for shorts 
opens. 
Will test thermostats, radio 


SOLD ON EASY PAYMENTS 
AT THE NET CASH PRICE 


Mo Interest or carrying charges added, Simply 1 
with order, poy bolonce, $2.00 per month for 5 months. 


SUPERIOR ELECTRONIC CO., INC. 
‘¢ 227 FULTON STREET » NEW YORK 7, N. ¥. 


=»Salesmen jamming 


pockets with 
$10°° bills 


TAKING ORDERS: 


Styles 


e 
BIG SEASON 
Now STARTING! fieiscr 


EStedemand forteoperdnato Gf seesnce to any eat jut 
featcoversthatvaitapever.keancrisinalantostar jot 


night from ene end of the RUSH MAME FOR FREE 


Covers. Car owners are pay: 
‘ng’ 80,00 to $60.00 and 90.00 
more fo covers with 
terve that eager demand a 
Fraction ‘of the cost the 


C3 Se 
KEY PRODUCTS COR! 
Beat ail compestion Dest. 6-n 

SHin" covers cut fovaccurate 800 W. Clark Chicago + 
3B roruLar science 


FOAM RUBBER 


105% for Postage &Hindling to Above Prices, Please print: 


IR RUBBER COMPANY, Dept. 
East 22nd St. Enicago 1 


AVIATION CAREERS 


Fr 


OL OF AERONAUTICS 
MUNICIPAL AIRPORT @ TULSA, OKLAHOMA 


RACE FOR OIL! 


Get in the exciting race for oil on Western public land, 
Liberal U.S. laws allow citizens valuable oil 
Thousands profit, some as high as $2 2 
$11,000. monthly for $200. Details free. Californ 
Lease Co., Bonded Lease Broker, 7075 Hollywood 
Bivd., Los’Angeles 28, Calif. Dept. PS. 


NAVY MAE WEST LIFE JACKETS! 


Brand new, pneumatic type. 
Routh or sparkiette bottle charge 
fect, for swimmers. fahermen, bo 
flora, ‘Be’ sale tht 

Jnvesiment "may 

ite E 


FREE FOR ASTHMA 


If you suffer with attacks of Asthma and choke and 
gasp for breath, if restful sleep is difficult because of the 
struggle to breathe, don't fail to send.at once to the 
Frontier Asthma Company for a FREE trial of the 
FRONTIER ASTHMA MEDICINE, a preparation for 
temporary symptomatic relief of paroxysms of Bron- 
chial Asthma. No matter where you live or whether you 
have faith in any medicine under the sun, send today 
for this free trial. It will cost you nothing. 

FRONTIER ASTHMA CO. 27-) FRONTIER BLDG. 
462 Niagara St. Buffalo 1, N. Y. 


AUTO MECHANICS 
DIESEL MECHANICS 
DY-FENDER 
REPAIR 
TELEVISION 
REFRIGERATION 
DRAFTING 
UILDING 
CONSTRUCTION 
FOREMANSHIP 
FACTORY 
MANAGEMENT 
HIGH SCHOOL 


WAGES FROZEN? 


Learn a trade now! 


Note that defense plants ad- 
vertise for skilled help—rare- 
ly untrained men! They pay 
top wages, offer many bene- 
fits. If you have a trade, pre- 
are for promotion: Learn 
‘oremanship, Factory Man- 
agement, or finish High 
ool. Train at home or in 
‘our shops. Write for infor- 
mation today. State course. 
COMMERCIAL TRADES INST. 


1400 Greenleaf Ave., Dept. E16 
‘Chicago 26," Il. 


12% 
RANGE 


IMPORTED GERMAN£», 
BINOCULARS 
PRECISION LENSES $9.95 


New, low cost bineculars trom a WAS" 


(PY postoge, or order 


laryland Distributors 


Baltimore St., Balte., Md. 


SIGN SCHOOL 


Learn Neon in 121s, weeks, 
Many Jobs open. Start at 


you In Glass Blowing, Neon 
‘Tube, Mending, Color Gassing. Big future for good, men 
ACME "TRAINING G" 1° "APPROVED. Course also open 10 
Non-Vots. PREE FOLDER explains. Write ACME NEON 
srivure, ‘330 


ska GAR ise aE 
mur BG Se CA nea 


LEARN TELEVISION 
RADIO-ELECTRONICS 


Learn tn your home. Then earn BIG PAY and 


SECURITY, “tremendous 
Tete time toe 

Ried 

TRATED CAT 


MAIL TODAY 
in’ ri tnd ha Etronics. “Fis aoee 


CENTRAL RADIO & TELEVISION SCHOOLS 
Dept. C-6, 1644 Wyandotte, Kansas City, Mo. 


Now! Get HIGHER PAY This Way— 
Leam 


MACHINE SHOP 
METHODS 


376-page reference book 
and reading course sent to 
you on FREE TRIAL for ten 


days. 
For bix-pay job as machinist, pet this 
sure-fire" working knowledge " NOW 
Americen industry demands thousands 
‘more mackinists Jor today's hue pro- 
duction output. Opportunities in every 
town for men who are handy with tools. 
like to work with machines, and able to 
figure. Get. expert. “know” how" from 
376-page relerence book and” reading 
“MACHINE SHOP METH. 
p by atep, how each 
to-do machine shop 
ECIAL DRAW- 
tool, every 


for ten days— 
mail coupon, 


language, Examine FRE 
you take no risk, Ju 


Every Basic Machine Shop 
Operation Explained and 


Illustrated 


fon how to operate lathe, 


EXAMINE BOOK 10 DAYS FREE 


fo get, CMACHINE, SHOP AtET 
fis if bon i Ba dw 
‘enu porcage ts paid” Or return book In ten days, owe noting. 


r——— MAIL THIS COUPON NOW-———, 


PRENTICE-HALL, Inc., Dept. M-PS-651 

70 Fitth Avenue, New York 11, N.Y. 

Send me, for 10 DAYS FREE TRIAL, « cony 

Sitoe"Siernops 1 wilt return ti inten’ 

othing—or keep 1 and Send ‘nly $1.00 down (plus postage) 
nth for 2 tooth 


frend 


Zone. 


State. 


g 
: 
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CIAL 10 POPULAR ScrENCE READERS 


gin -Pri ced Books for ome and Field ¢ 


arg 


Pl 


Now You Can Get Money-Savi 
Facts on YOUR Favorite Hobbies and Sports! 


Low Price Only Temporary on Thrilling, Up-to-Date Guides! 
See NEW Ways to Better Homes, Better Sports’ Results! 


interest indicates 


ig, Authoritative 


these amazing “How-to” 


book bargains will go fast, so reserve your copies NOW. Check your 
choices in Compon at bottom and mail today. SEND NO MONEY! 


4, The Hobby Manual — Let 


8. Home and Garden Manual 


1. Sportsman's How-to-Do-It 


Popular Science experts 
show ways to add lovely 
items to home, fun to your 
spare hours. Hundreds of 
projects i 

hobbies; 


things from glass, plastic, 
leather, etc. Only $2.98! 
11, Mammoth Home Work- 


io-T bargain worth 
jup to $6! 512 pages, 
4530 projects and 
1671 pictures on all 
fr crafts, hob- 


and property-improve 
ideas, more. Only $2.98/ 


Medel Garage 

Profit as your favorite me- 
chanics spin 24 swell ca: 
yarns: Haunted Battery; Car 
that Knew When to Stop, 
etc. PLUS 65 Model Garage 
Hints worth low price of 
book alone. Only $2.98/ 
14, Model-Maker's Handbook 
— Giant illustrated book 
shows new ways to get more 
Profit, pleasure from spare 
hours. Exciting projects on 


Sceam Engines, Jet Planes, 
more. Only $2.98! 


aS 
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Aa = 
ans 7 
BARGAINS for HANDYMEN and SPORTSMEN 
Ss ft 


Popular Science shows you 
easy ways to improve out- 
door areas, increase value of 
property. Tura wasted space 
into gardens, yards, lawns, 
terraces, etc. All about seed- 
ing, surfacing, trellises, ar- 
bors, home swimming pools. 
Only $2.98! 


13. How to & Service 


Electrical Appliences — Big 
new picrure-packed book 
shows easy ways to repair, 
service washing machines, 
fans, lawn mowers, vacuum 
Cleaners, more. Save big 
money. Only $2.98! 


5. Today's Weapons of War. 
ee Cr 
trated 256-page 
book reveals latest 
‘weapons of U. S. 
and all major for- 

cis 
Thrilling 
facts on huge 
tanks, guided missiles, bac- 
teriological warfare, atomic 
‘weapons, more. Only $2.98/ 


2. Where to Hunt & Fish i 
guide gives inside “infc 


rc" 


equi 
‘ment. Build home fish pond, 
repair guns; rods, mount 
trophies, more. Only $2.98/ 


ace angling expert 
tells ail you need to 
know on tying flies, 
on baits, lures, oF 
landing, cooking, mounting 
fish; how to “think like a 
fish” and more. Only $2.98! 


4. Hunter's Man 
and Ammunition — Experts’ 
Beteaia Book thows how to 
get better game resules. Tips 
‘on gun selection, care, re- 
pair, Win new skills, ‘save 
money. Only $2.98! 


Hondieat eins eto 
ook —Espers el 
about health, care, feeding 
of your dog in new il 
trated guide. All sporting 
breeds, selection, training 
and more! Only $2.98/ 
Check Choices in This 
Coupon and M 


lB POPULAR SCIENCE Pub. Co., Deot. 65: 


me, etc, 

es you better 
fishing, hunting re- 
sults. Only $2.98/ 


#6 


call 
#5 #20 #1 


‘353 Fourtn avenue, 


strat wit a 
ine esa Tea 


#9 #14 #8 #13 
#7) #a #12 


* GET ON “UNCLE SAM'S” PAYROLL * 


START AS HIGH AS $3,450.00 A YEAR 


MEN — WOMEN Not, Government 
ancy (PROS cmaATo r s FRANK AN INSTITUTE ("*.Ssisite 


THOUSANDS OF ADDITIONAL JOBS! Pal Firs: Rush, to, copy of 
Moil Clerks ond Corriers, Rural Carvers, Stenogre- 6 sol "HET SPiBcuans, Sad" purtolars alg 
pher-Typists, Clerks, Messengers, and many others. Se, 
40-page book on Civil Service FREE. Name _— 

Mail Coupon TODAY Street 

ACT NOW a Ae? 
r 
SAVE 5% THREE WAYS WITH A NEW (qshoee 


‘WRITE Get the big three Cushman economies—low purchase price, 
FOR FOLDER low operating cost, low maintenance. Ride the Cushman 
‘AND aices scooter to work, school or shop. Less than a penny per mile 

to operate. Dealer ing 
‘DEPT, PS-11 


CUSHMAN MOTOR WORKS Lincoln, Nebr. 
RADIO rnc NEERING OWN a Business 
3 


Television, FM, Broadcasting, | [iM 2 San Nethpreel race 
ing, Electronics, Aviation, he home.” Patente 
Marine & Police Radio taught thoroughly. 72 weeks’ 
Engineering course equivalent to 3 years’ college radio 
work. Approved Veteran Training. Catalog upon request. 


STITUTE 
Valparaiso, Ind. 


How To Get THE Most out 
oF YoUR HoME WorRKSHOP 


Here's how to DOUBLE the use and enjoyment you 

get from your Home Workshop! In this brand-new 
book, experts reveal know-how knacks of woodworking 
craftsmanship that will enable you to build furniture, 
make money-saving home repairs and improvements, 
enjoy scores of additional workshop hobbies! Covers 
use of all hand tools and jigsaw, lathe, drill press, cir 
cular saw, jointer, sander, bandsaw, carving motor, 


ering planes: Cgc hes 690 iieoceaieat Order 

this big, hundsOme workbench manual now! Pay post : 

tnan only $2.49 plus postage when book arrives for the BERMAN'S DIAMOND LOAN BANK 
Special DeLuxe edition, Buckram bound, samped in DEPT. ?s-BERMAN BLDG., BALTO. 1, MD. 
brilliant aluminum foil: Use it'a whole week. Then, if 


not fully convinced it can DOUBLE the value of your 
Home Workshop to you, you may return it for refund 


of every penny! Send in the Order Form now! Start Your OWN 


ELECTRICAL APPLIANCE 
| Eepnter Science Publishing Co., bran bed REPAIR BUSINESS 


Fourth Avenue, New York 
Send me Hew to Get the Most oe 1 Your Home Werk 
shop. will pay postman just lug fey cents ast 
ot 100% saiseds T sy 1 
13 ook within 7 days for full refund. 


[ Name. 
| Addcess. 


CHRISTY TRADES SCHOOL 
4432N.Kedzie Dept.D-401 Chi 


[City.. : 
G Check here if you send 'reitance ag, and we will pay 
| postage. Same return and refund privil 


Le 
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Start a Business in Your Backyard 


MAKING 


ae 
BUILDING BLOCKS 


General Concrete Vibrator 


BLOCK MACHINE 


CAPACITY 1000 BLOCKS A DAY 


: Thousands Enjoy 


Mew LEFT-FOO 
ACCELERATOR 


in bolt with Lefty! 
Install this new left foot eccelerotor yoor- 
self in 60 seconds with jst @ wrench —no 
alterations toy racessary. Enjoy 
{eloxed comfort on long drive. Lefty lets you feed the gos with 
our left foot when you desire relieves tension and fotigue i leg, 
i Swings out of wey 

with light switd 
te. Ped, DD 


when not in use. Does not interfer 
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Save Dollars on 
Your Gasoline Bill 


Yes... using n 
ing i'ybRo POWER INJECTOR actually saves 
‘you up to 13", on gasoline, increases "Your 
“ar's power as much ‘as 23%” Developed after 
ong yeare of research by Army and. Navy, 
the HYDRO POWER INJECTOR (a product 
Of the Hydro Power Injector Go., Denver. 
Colorado} iereases ‘acecerationreduest 
fgurbon ‘and actually ‘prolongs engine. life 
Tasliy’ istatled. Must be-all’ we ‘claim of 
money back. ORDER“ TODAY-“WHITE 
Bept rat specily if for single oF dour 


= 


iS 


129 W.'53 31, 


Zumbech Motor Co 
New York, N.Y 


FALSE TEETH 


KLUTCH holds them tighter 


KLUTOH forms « comfort cushion; holds dental plates so much 
‘Armer and snugger that one can eat and talk with greater com- 
fort and security; in many cases almost as well as with natural 
teeth. Kiuteh lessens the constant fear of » dropping, rocking. 
chasing plate, 25¢ and S0c at drugeists.. .. If your drugelat hasn't 
it don't waste money on substitutes, but send us 100 and we will 
mail you a generous trial box, 


KLUTCH CO., Box 5194-F, ELMIRA, N. Y. 


WARN HUB CAP MAKES 
~ 2 JEEPS our orf 


MANUFACTURING CO. 


4 Ruptured 


\ ‘Do What Others Now Do 
Wear a Form Fitting 
e ‘MILLER Truss 
which provides natural freedom 
ed comfort im working, ply. 
ing. walking, dancing, horse 
Deck riding. swimming, when 
ete. You just cannot 
‘flord to be without this pro- 
tection and convenience. 
Wear the MILLER Truss and 
consult your physician before 
eciding to Leep it. 
rite me today for FREE 
descriptive circular. Sent in a plain, sealed envelope. 


FRED B. MILLER Manufacturer 
Dept. P.S., Hagerstown, Maryland. 


for AUTOS... TRUCKS... TRACTORS 
Want Freedom From Glare? 


a 
ee 


LEARN MEAT CUTTING 
At Home —In Spare Time 


Cutting, Ine., Div. 0-103, Tol 


‘PIN-UPS’ 


By BERNARD of HOLLYWOOD 
JUST OFF THE PRESS! 
BREATHTAKING BEAUTIES 

POPULAR EDITION $4.25 

GIANT DE LUXE EDITION 

122 poges with posh binding $9.00 
Send 25¢ for Sample Photos 


13563 Venture Blvd. Dept. 1 
Sherman Oaks, Calit 


NOW, EVERYONE CAN BUILD WITH 
CONCRETE BLOCKS 


For speed and economy 
use concrete blocks! 


You can build 
gorage or addition 
to your home! 


Save thousands of 
dollars by doing it 
yourself! 


Kinds of mortar ond 
Foundotions, Sidewalks 
Drives, Planning of frat 
work, How to pour footings 
How to waterproof, 
fend smoll form structure 
Walls, Windows, Chimns 
Septic tanks, Homemade 
concrete blocks 


‘Yours For onty $275 


Brand new, just off the press, packed with pages of step-by- 
step. plans, simple, easy-to-follow, instructions, Concrete 
Block Construction will show you how to build a garage 
‘summer home, expand and modernize farm buildings—al 
‘ata fraction of the cost you would expect to pay. 

‘Use of conerete blocks has greatly increased in recent 
years in building an enormous variety of structures. Every: 
ne deserves a chance to make the greatest use of this low. 
cost and readily-available material. As for speed in 
Construction, concrete block building can’t be licked! 

"Think of saving thousands of dollars for only a $2.76 ine 
vertment. That's what this important book will mean to 
‘You. Written and illustrated so that practically anyone ean 
Bulla structure from conerete blocks, every page is filled 
with the experience of authorities who know how to instruct 
and guide others with simple, concise language. 

"You do not have to accept our word about the importance 
and value of this book. In fact, we insist that you must be 
completely satisfied, that everything is as we say it is or you 
may return the book and owe us nothing, But don’t delay. 
‘The first printing is large enough to take care of only the 
current demand. So don't risk having to wai econd 
‘coupon now 


‘American Technical Society (Publishers since 1878) 20 

Dept C, 848 East S8th $t., Chicoge 37, Illinois 

Pleose ship me at once CONCRETE BLOCK CONSTRUCTION 

for free 10-day exominotion. If | keep book, | will pay $2.75 
cents postage, otherwise | will return books and 


“CConcrete Block Construction for Home, 
ond Fi § 


Ci cerpentry 
How to Remodel a House 

Interior Electric Wiring ‘ond’ Eoim 
“Residential ond. Form 

Yo (Sree! Squore : 

How te Estimate for the Boliding Tra 

Blosprint” Reading. for’ the Build 

“Tredes 


City. State 
D1 I want fo save postage and enclose payment. 
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NOW—For only $5.95, get expert “know-how” on 


RADIO SERVICING 


Make good money os servicemon—or save monty 
on repairs ond adlusients of your own se 
Learn 'in spare time, at iow cst, wh Ranabook. 
Besureyinlogtig  Tecy deen iret 
Tee perce 
a 
ar a tat 


You are told electrical 
Drloeipies Underfying ra~ 
Slo, funeticas of vartous 


Istles of ‘electron tube, 
cuits receivers, pi 
Scipplies. servicing tat 


Shows You How to 


cate ond Re 


expert analys 
to do to find and 


Get this authoritative, up 
‘aati auch = 


fe thes minute bandbosk 
TODAY for A-to-Z tnow!= 
(cage of radio servicing. 

for" pood-pay Job or for 


i operation: 
Coupon below brings you “Radio Servieing"* 
FREE on FREE trial for't0 days: Mall it Nowe 
YooAY TRI 


>= 
PRENTICE-HALL, M-PS-651 

JeFlith Aven New York 11:8. 3 

‘Send me. for 10 DAYS" FREE TRIAL, “Radio Servicing.” 

PS return We in ten Day’ nothing—-oF Beep it 


gng tend 41-98 down (plus postage) asd 4a" monthly for 


Listen te this Record! 


FRENCH @) 
SPANISH 


RUSSIAN: GERMAN: ITALIAN 
BRAZILIAN: JAPANESE 
BIG OPPORTUNITIES await Americans who 


The “Cortina 


FREE BOOK 35. Ss 


‘scribes this amazing method and FREE 
‘TRIAL offer. WRITE TODAY. State lan- 
guage interested in, Also if Veteran, 


CORTINA ACADEMY  pept. 126 
105 W. 40™ST. NEW YORK 18, NY: 


INTING PRESS 


NG WITHOUT A PRII 


ies... 


NEW SCREEN METHOD 
[PRINT colorful signs, poster. banners, fabrics, wall 

ape how corde ANYTHING! Print on ny woracs, 
Rovprnting preee cr special equipment needed 


SAVE! 8 th this coupon, 
and we'll pay postage and packing 


| 
I 
| 
| 
| 
| 
| 
| 
m] 


YOURS to make and KEEP! 
This Footstool — Boudoir CHAIR 
and Lawson Chair! 


For More Pay—More Profit—OR as 2 Hobby! 


Upholstering needs mare timed men for geod, steoty 

lebst Mow you con propore ter « beter 

St your eum Susinasr—aieh this proctiel beme, tei: 

ing caarie—by om credited, enablshed seheel, large! 

st ie hind in the country! 

‘YOU LEARN WITH REAL EQUIPMENT—YoU BUILD 

‘REAL FURNITURE—YOU GET A COMPLETE TOOL 
LL MATERIALS. ALL AT NO EXTRA COSTI 


ig, ilestrated Wrachore, sample lens and details of “PAY 
YOU LEARN" pian. ne sviijetent = 


SEND THE COUPON 
@ FIELD SCHOOL OF UPHOLSTER 
39 w st 


TODAY! 


THE COMPLETE 
FLYING MANUAL” °125 


Completely tustrated course of IR LESSONS an, 
Spmpietery 24 An NS and 26 
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START A 
FACTORY 
AT HOME 


and re- teri 


We supply complete ii 


BATTERY LABORATORY SCHOOL 
DEPT. PSM, MINNEAPOLIS 4, MINNESOTA 


Rupture »--.. Ended 


Advanced method has healed thousan 
Jeg strapr, no elastic, no plasters. No pr 
gn hips or spine. Flexo-pad. Entirely different. 
Endorsed by doctors, mechanics, clerks. Very 
Tight. INEXPENSIVE. ‘GUARANTEED. Write for 
formation and trial. 
‘SMITH MANUFACTURING COMPANY 
ESD 1893 Dept. PS, Preston, Ont. Con, 


r } High School 
at Home 
Many Finish in 2 Years 


No classes. No time wasted going to and from school. 

Progress as fast as your time and abilities permit. 

Standard H. 5, texts supplied. Thousands enroll each 

year in this 53-year-old school, Send for FREE de- 
jptive booklet. 


AMERICAN SCHOOL, Dept. HAA 

Drexel at 58th St., Chicago 37, Il, 

Without obligation, please send FREE descriptive 
oaklet. 


BATTERIES 
Pu 


Name. 
Address. 


SEWING 
MACHINE 


plecr airy your 


. 108. $2.95 Chrome SEWLITE. given wi 
PENS ce FREE TRIAL—ORDER NOW! 


FORD-MERC. 


STOP BURNING 


ual Point Distributor | Conver- 
4 AVES Gos! SOSTLY REPLACE- 


EARN $35,000 


Find URANIUM With A Low Cos 


BAI SON ORLOCATOR 


> TOSIR SaSFieSecr Semanar Nees 


EARN MORE in 
DRAFTING 


MORE 
OPPORTUNITIES 
for 
EMPLOYMENT 
and PROMOTION 


jere Iam at work making good money 
lad ‘I sent the coupon to Chicago Tech for that Free 
Triaf Lesson and found out how easy itis to learn Draft: 
[28 ln spare time at home, Today i feel secure in my Job 
because the draftsman's work comes first on any new 
oject. And. in. addition. drafismen can't be replaced 
‘with machines. What's more. I feel I'm slated for promo- 
tion and more pay, because 1 see so many draftsmen ad- 
vancing to high-pay jobs.” 


LEARN IN SPARE TIME—AT HOME! 


(or at the College In Chicogo) 
A few hours of pleasant home study every week—that's 
an: No interference with your present Job, Ail the tools 
2s, net drawing outa Included With Chlengo Teh’ 
Kelp, You trim yourslt step by step. The exted method 
“developed ‘over 46" years ol rrogress—preparet 
‘men quickly for good positions in industry. 


_fRtE INFORMATION — SEND COUPON 


as a draftsman, 


rove to you how 
Braking’ at fome'‘by ‘the 
Feed eaten wont 


‘or this 


EESSon "No chan jon, now of 
later, Fil out and mail coupon, or send 
ost ecard today 


FREE Lesson with informati 
DRAFTING. 


ARE YOU WORTH THE MOST EXPENSIVE MECHANICAL 
TRAINING YOU CAN RECEIVE UNDER THE G. I. De 


Do you have the ambition and character to undertake 
the most costly mechanical training to which your Vet~ 
eran’s rights entitle you? 


Neon sign making is an EXPENSIVE BUSINESS. The 


tacular craft are EXPENSIVE people . . . eaming up to 
$3.00 AN HOUR for thoroughly trained men. And the 


needed by leading neon shops across the nation. Enroll- 
ment is limited to 50 men, who receive personal non- 
technical instruction from experts and extra hours of 
info a 


practical experience . . . enabling them 


short cuts to perfection: 
tion are 


dent, Determination counts more than previous education. 
This is your last chance to make something worth- 
while of your Veteran's privileges. If you 
are worth this costly preparation for the 
tunities in neon sign making, wri 
12-poge illustrated brochure. 


GENERAL NEON TRAINING INSTITUTE, 130 S. 7th St., Steuben Ohio 
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"WORLD FAMED SCHOOL - ESTABLISHED 1884 


eal, Radio 
ual ‘end Ace 
ploma courses in Surveying and 
rated courses. For smbitious 
positions of responsibility the 


Future shortage of engineers 
the elvil and military opportun 


and a coll 


cam Well equipped. modern, bullding 
wre quarterly. Enter 


‘Mall Coupon Todey — 


TATE COLLEGE 
ATE 


Not Just 1—Nor 2—But 
3 SURE WAYS TO SECURE 


* YOUR FUTURE + 
VETERANS 


(1) WATCHMAKING & CHRONOGRAPH REPAIRING 
(2) ENGRAVING 
(3) JEWELRY—STONE SETTING 
“3 HIGH PAYING TRADES IN 1 CAREER” 


LEARN THESE 3 HIGH-PAYING TRADES AT KCSW. 
NATIONALLY, RECOGNIZED FOR ITS THOROUGH 
ING IN ALL T! 


nly Cores Wethnaagend Enron sas 
1 Resident School Cl Home Study Course 


Name. 


Address. 


Kusts City ScHOOL OF WATCHMAKING 


HELEN Admiral Blvd — Kansas City 6, Missouri 
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atomic age miracle! 
2 MILLION DOLLAR GEMS-' 


See them, own them, ‘more brilliont then 
diamond” Johannes Gem (Tilainium Rulitel, ich, 
perfec! Calcutta Star Rubies end Sapphires.. Crested 
tly the some physically and chem: 

stoner which have sold fore 
through SYNTHESIS out expert 


FREE CATALOG 


ats “fecha. 


Gold.” $25 plus tox. 


. 360 plu ton 
GEM CORPORATION 


«New York 38,N. Y. 


OFFICIALLY SCALED "REPLICAS OF THE 
WORLD’S MOST MODERN 
AIRCRAFT! ms 


Enterprise Model Aircraft & Supply Co. 


lus tte bp mail 


AMAZING NEW DISCOVERY! 
FOR ALL CARS WITH OVERDRIVE FR 


ys hae .95 Te 


Ball-Bearing pale WHEELS 


EMILE WHEELS 21." 


uM BROWN “TOY. COMPANY 
1003 HOME AVENUE 


AKRON 10, OM10 
| 


BILLIONS 
for DEFENSE! 


BLOOD PRESSURE GAUGE 
for HOME, USE. 

Keep check on yourself! ‘Pre’ 

Vent, strokes. kidney” damaxe, 

Manual has full details on 


1 ers ——_____. 


a 


BABA ern 
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WRITING 
ORDERS 


Earn Big Money 


Guaranteed Against 
RUNS anv SNAGS 


The world’s ONLY complete, nationally advertised nylon hosiery 
line actually guaranteed against runs, snags or excessive wear, RE- 
GARDLESS OF CAUSE! It’s amazing, but true! No matter what the } 
cause—hard use or deliberate abuse—Kendex nylons are replaced 

FREE if they run, snag or become unfit for wear wi 
antee period! Every weight from sheerest 15 denier to 
denier—all gauges up to luxury 60 gauge—all sizes, lengths, popular 
shades, fancy heels, black seams—full fashioned and seamless, Noth- 
ing is missing to make sure every woman is pleased. In spite of the 
amazing guarantee, retail postage prepaid prices are no higher than f 
comparable quality national brands. Should free replacement be 
necessary, actual cost is cut in half! How could any woman possibly 
resist saving money and solving her hosiery problems? NOT SOLD 
IN STORES. Men and women wanted NOW, spare or full time, to 
write orders and earn big money, You can get orders even if you 
never sold a thing in your life! 


dy income, spare or full time. No money or 
We supply EVERYTHING free and set you up in business at OUR expense. Noth- 
ver. Write orders. We deliver and collect. Big advance pay plus huge cash bonus 
earnings up to 40%! Your name and address on postcard will bring you sample 
self-selling sales books with FULL COLOR illustrations; 32-page sales manual showing you 
to success; color cards, free “door openers” worth $1 each but 

to have others sell for you, ete., etc. You can start making money 
the complete FREE outfits! 


that increases yor 
stockiny 


SEND NO MONEY. et 
even a promise to return outfit 
ons penny postcard and mail wo us Well immediately rush you 
‘everything you need FREE and postage prepaid. WRITE TODAY! 


KENDEX CORPORATION + BABYLON 449 N. Y. 


Ag POPULAR SCIENCE 


per 


Clossified Ads only 80« per word per issn 


ot eS 
ra 
ee nde ae 


1 AUTOMOBILES: 


jection." Alao—Eeonomy— 
pone atetnogs Pree iustented inforetar 
Uon"Neher industries La Verne 6. Call, 
STOP headlight tare with new Polar= 

sion light! See at 
SILENCE Overhead-valves ATachiments 
Derderiai, 942, Sands 


‘BRUSH Plating Outfits connect to a bat~ 
‘Tequires. Pree bat 
SSavenie Dee 


pots 
eke aga 


ith bargains, Com 
send. age retiaabie) 


aviaxion 


BULLET Raceplane Homebuilt Speeay 
lane. Blu $2.00 Corberalt, 
anes. on. ‘Rochester 90. NY" 
ELECTRICAL SUPPLIES 
‘& EQUIPMENT 


HAD trouble nding repair parla? Your 
aging repute par 


search ts ines 64 page lias 
hyene “uel with 4 Whitney i9i9-T Archer. Chicago 16. | Fated ‘cataioe containing Wiring 
information. 8 SHOE, hesdilant glare with new Potar-| chart, Giro Lambs, 4030 Clark, Chicas 
Ronceverte, wision light See page ‘0° iicale 


NEWHOUSE presents amazing automo 
tive Informaiio®. ail cars. see" page 38, 
0, 


Sutton door-trunk ‘conversions 
‘motor’ accessories lowering kits, “speed= 
Areuaupe equipment. Tout Gata. 40 

es, hu Eastern 


RA hs Sa" ca ana 


See, etteaes a 
See ee 
Pee 


et compte nformntion 
rine W 
ai Si ‘So. Pickering ‘Way, 
jONAL  Tafarmation by _Wi 
neo Sor all_car owners. % 
guarantece Tike acy, “Lowest prices. 
aranteed like nee, E 
Grossman ‘Chevrolet Minneapolis, ‘i 


‘FREE New Catalor Bargaing tn 
fers. Motors. Generators,” Surplus 
Rent. Or. Bulla Your Own its 
Leduy Coimpaity~ Minneapolis 


S WELDING, SOLDERING, PLATING 


GARAGEMEN: Generator and magneto 
Sy, ee Beaten "et, 


RADIATOR Ba g_Popks, Suge 


Life, Membership Card 
sate Barner ‘of Abiericn. ‘La Verne: 


Bguinment Gace! “Foreh. Gurtman 
aa Bay eigen 
roy O. 


‘CARBURETOR Too Rich Makes Motorist, 
‘Toa Poor. New, tnvention saves kas "Vaci~ 


‘STANDARD, Opar_ Shift “Automobiies 
made Automatic. from second to high. 
alte 2 minutes. State mare. Pear Guat 
peeed: 42 é0-P Hurt 
fngamé, Heawood Clty. Gull 


3 AUTO TRAILERS 


DIED your own trailer’ Plane for all 
kinda. Tlustrated catalog 10e, Jim Dandy, 
125-8. Wausau, 


MOTORCYCLES 
BICYCLES, SUFFI 


aan us Ee 
Bi MieradDictete ithea te P 
fe 
ae 
Ga eae 

nO gt We FO Aa 
Pe A 


RECONDITIONED moworeyces and me 
torn ‘Complete 
fork anf fests, Bape 


* rebl 
Motorercie Sales, 


e Hg 


SSEraNSE 
pea ie 
any ea riven 


engiies NCandee-Suniih” Box ain Rivers 
side. California, 


10 MACHINERY, TOOLS, SUPPLIES 
POWER Tools Build your own with 
Lerma Caan.” Save up to 


Sral and’ bupprinis supa 
ine 


fe" Avenue, Dept 


oe 


i ir 


athe 


Blbet, te, "Eversthie’ you need fot Jour 
ett Semi an oo tet 
Pari Company. 277 Agama Sree, Boston 
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B645-D Parragut Ave,, Chicago 30, I. 


33 DIFFERENT Army Patches, inclu 
| tne ettalonue 61:00, Hobbyaultd. $7-D Sum- 
| det Avenue, srookiyn, New York. 


Wonders Through The 


MICROSCOPE 


A new book which tells you all 
about MICROSCOPY. Turn an in- 
expensive microscope on hundreds 
of specimens within a stone's throw of your 
front door and you step off into a ‘new 
world of wonders. Complete Manual for 
amateurs, How to use equipment, secure 
specimens, take photomicrographs, etc. 

jumerous’ filustrations. Full cloth bound 
$1.49 DeLuxe. 

POPULAR SCIENCE MONTHLY, Dept. 651 

353 Fourth Ave. New York 10, N.Y. 


BIG DAILY EARNINGS 


No Selling! No Demonstrating! 
No Collecting! 
If you're the ype of man or woman 
who can call’ on professional and 
business men—we'll show you how to 
‘easily earn up to $200 weekly. All 
that’ you need to do is to secure 
ames of “delinquent accounts and 
send them to us. We do the collect- 
ing! No order for you to secure— 
‘no collection ‘to make—just the sim- 
le presentation of our excellent and 
dignified collection service and, the 


Beeference will be given to applicant from 30 10 65. 
Gur plan permits you to make. big money—fu 

for spare timenand to, operate in your own & 

or (0 travel. For quick starting ‘action wire Or Write 
1S today for our Starting Plan. 


UNITED FINANCIAL SERVICE OF AMERICA 


| U Son Diego 1, Cotifor 


The HOME 
CHEMIST 


f material 
thelung, “praetien experiments 
Entertaining. instructive, valuable, ‘pointing the: way 
fo research and new discoveries, Many diageams And 
iiustrations. Full cloth bound $1.49. 


POPULAR SCIENCE MONTHLY, Dept. 651 
New York, N.Y. 


353 Fourth Ave. 


Coronade- 
“pose-breefs” 


THE NEW BODY-MOLD TRUNKS FOR 
IDEAL BODY DISPLAY. WORN BY LEAD: 
ING BODY BUILDERS OF THE WORLD! 
Herestbe pees 


Physique photog: 
‘contests, Designed 


TWO-INCH 
ich waist 


check or money order 
Ponpaid 
[Cereneds Surf Shop, 
627 Bh Avenve, us 
ore won 


‘then cur 


Ferg Plymouth Bldg. Minneapolis 3, Minn. 
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It's palm-size—shaped to lie 
flat in small spaces. Brilliant 


light! Rust-proof. Dent-resistant, 

Luminous switch. Uses 2 standard 1¥-inch ¢ QQ 

flashlight batteries. Price, less batteries ... 9 1°, 
DELTA ELECTRIC CO., MARION, IND. 


Delta BUDDY "yu" 


25 
JR. GOGGLES, plostic lens... 


PITH = €. 


Jeol 
4 $2 to DETTY's 
095, Lancest 


SAFETY ON THE BOTTOM 
NAVY SURPLUS DIVING HELMETS 
New, Surplus Shallow Water 
$£.95 Diving Helmets, com- 

fost. plete with, Manifold, 


‘WOODBECK SALES, Greenville, Michigan 


REAL DIESEL E| 
HY-SCORE 


AIR PISTOL 


LARGEST CATALOG 
EVER OFFERED! 
with Your Own 
OUTDOOR FIREPLACE 


W's easy to build yourself! Just add 
9, $38.95 ur ee aren aoe 
‘COMPLETE te = SPS - out. —around one of these all-metal 


SEND 2c FOR BOAT CATALOG 


BOAT CATALOG PLUS booklet on boat building, $1.00 


THE MAJESTIC COMPANY 


372 Erie Steet, Huntington, Indiono 


MARINE MART-DEPT.51-BUFFALO 7, N.Y. 
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FOR FABULOUS FISHING 
USE THE FABULOUS 


FLATFISH! 


There's nothing like the 
fabulous Flatfish for in- 
suring fabulous catches. 
World's largest selling 
plug. Over 7,500,000sold. 
The only lure with offset 
hooking—a sensational feature. 
18 sizes and 28 colors. At nearly 
all sporting goods stores. Write 
for 48.page book with fishing 
secrets of famous anglers. 


TACKLE CO. 
jum, Detroit 7, Mich. 


The camera you 


CANT outgrow! 


THROWING DAGGER 52°" <i 


‘This MALAYAN FIGHTING KNIFE 
is vsed for selt-delense, killing 
‘s powerlul 


bergein. Limited quantity. Sold divec only. SendS2 
te Whelesole import Co. Dept B 6045. Morenge, Alhombro. Col 


CAMPING 
EQUIPMENT 


THE WORLD'S LARGEST SELECTIONS 
AT LOW, LOW PRICES I! Send for FREE Coto! 


MOR-SAN-SALES onc suano ciry 3. n.¥. 


KEEPS PACE WITH YOUR PROGRESS 


Here's the camera designed for you—for to- 
day and years to come! The Century Graphic 

‘ompact, efficient, economical—the lowest- 
ed of the famous Graphics. Versatile 
and dependable as it stands, and yet designed 
to take those accessories yo our 
skill develops. Among them: 120 Roll Hold- 
er for economical roll film . . . Graflarger, 


. for action sequences 
for flash perfection! See your 
today ... have him show you 
| ful features of the Century 

fine, coated £/4.5 lens, builtin flash syne., 

ground glass focus, fast shutter, Graflol 
back. Only $109.50 complete. 
(Price subject 1 change) 


ets. 


120 Roll Holder Grofterger Groflite Flash 


GRAFLEX 
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“WHEN OTHER LURES WON'T GET ’EM 


™ JITTERBUG 


says ie Liston, guide 
at Row! ort, 


Ellison Bay, Wis. “Took 
this limit string (20-1b. 3- 
oz. of bass) on your Frog 
Jitterbug at Mink Rive: 

Big fish really go for the 


gurgling, paddling action 

of Jitterbug’s doub! 

lobed “lip"’. Casting size 
(8/8 oz.) or light tackle & 
spinning size (3/8 oz.)— 
$1.25 each. Musky size 
Q-/4 02,) $2.00 each. 


JITTERBUG AT YOUR DEALER 


e Nosy 
SURFACE BAIT 

WRITE TODAY FOR BIG FREE 1951 ARBOGAST COLOR 

CATALOG OF BAITS—FULL OF PICTURES OF CATCHES 


FRED ARBOGAST a co. 


2346 WEST NORTH STREET © AKRON 3, OHIO 
You witt aLways, Fou! IT RIGHT 
HULL AUTOMOBILE COMPASS | 


For 18 years, the leading name in 


Te 


“COz POWERED” GUN: 


‘amazing guns. Safe to shoot indoors 
or out, thanks to Crosman’s “'ne-ricochet” 
type Super-Pells. Available in .177 ond .22 
m at your Crosmon 


CROSMAN ARMS CO.,Inc., ROCHESTER 
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ad 


The choice of racing fans, 
‘Wolverines’, Hurricane 

signed for more spe 

ancuverability, € 

dling. Light weight and sturdy 

built co ‘ake rugged treatment, Write for 
WAGEMAKER COMPANY 


pepr, 36 GRAND RAPIDS, MICH. 
LLVVVAVABAVAVVaer 


i 
4 
; 
| 


Coated! Featherweight! 


16x50 $69.50 


BOAT-TRAILER 
WINCH 


Easily holste 16" boat. Posttive ge 
i Heavy brass construct 


Wouston 6, Tex. Deaier ingulries 


FOR FAST ECONOMICAL 
WINTER TRAVEL BUY A 


‘WYOMING: 


ELECTRICITY dayotoe 


FOR PORTABLE, EMERGENCY OR HOME USE 
ONAN Elcom generate 


D. W. ONAN & SONS INC. 


6728 ROYAISTON AVE. + MINNEAPOUS 5, MINN. 


Make 
theWhole 


Country 


HARLEY-DAVIDSON 
HYDRAGHDE 


EE America the scenic, low-cost way — on a Harley- 
Davidson Hydra-Glide! You'll enjoy a new kind of 
vacation —an economical and fun-packed tour, with pic- 
turesque back-country roads and towns, breath-taking moun- 
SSP tain trails, hidden lakes and out-of-way resort regions offer- 
ing thrilling new adventures and good times. You'll ride 

swiftly and comfortably, too . . . float along like a breeze! 
Even on longest trips you'll hardly know you're traveling. 
Plan now for a thrilling vacation. See your dealer today. 


a 
AELE-DAGION Mond: Cope tins 1 etna 


Send me free copy of EN: 


nee. - ‘THUSIAST Magazine filled 
wrth motoreyle action pic 
Adres. on _ tutes "and. stories; also 


literature on new models. 


DEALERS WANTED: A few franchises available for the full line of famous Big Twins and the 125 Model. Write today. 
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You clean off dirt film... 


put on a super-ahine at 
thesametimewithDuPont 
N 7 


contains 
* methyl 
found only 
the Du Pont patented 
fe 


formula, 
for all cars, it’s 
made by Du 


today at your 
service station 
or dealer's, 


Rees parOre 
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Z 
DU PONT 
CAR WASH 


anew detergent which speeds up 
car washing and makes manual 
drying unnecessary. Makes car 
washing a pleasure. 


BETTER THINGS FOR BETTER LIVING. 


DU PONT 
TAR REMOVER 


a safe, easy way to remove tar, 
road oil, and tree sap from your 
car. Will not soften, discolor or 
dull the finish. 


+ «THROUGH CHEMISTRY 


Sighs 


This Month 


The Kicker Grows Up. Did you know that the 
modern outboard motor develops more horse- 
power for its weight than a car? 


TV Schodul Small Towns. Hamlets now off Let a One-Lunger Work for You. Bought at bar- 
the video imap may #000 be using converters to gain prices and overhauled, these one-cylinder 
tune in ultra-high-frequency telecasts. are a cheap source of power, Page 187 


Secrets of a Submarine Truck. The Army's Take the Sun Lying Down. This simple easy 


Eager Beaver breathes, snorts—and runs—under — to-loaf-in lounge chair folds up for carrying— 
water, but how does it do it? Page 108 — but only when you want it to. Page 182 
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REPORT FROM THE 


a good 
the radiator 
area is reduced—and that’s a goo 
with chrome on the critical list 


thing, too, 
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. flowing lines. 


Note clean, unadorned grille. 


Shaw Drives 
the 51 Olds 


Higher compression and uncanny 
acceleration make the new Olds one 
of the hottest “‘stock-car hot rods.’” 


By Wilbur Shaw 


PS PHOTOS BY W. W. MORRIS 


HE 1951 Oldsmobile answers a ques- 
tion that a good many motorists are 
asking: what's going to happen to high- 
compression engin gs drop 


if octane r 


because of the rearmament program? 

Olds has a newly designed combustion 
chamber to maintain the advantages of high 
compression even with gas of lower quality 
The company also has boosted the 
sion ratio of its Rocket engine from 


‘On the Indianapolis track, the acceleration of the Series 98 Holiday Sedan was astonishing. 


to 7.5-to-1. Other changes include the sub- 
stitution of leaf-type rear springs for coils, 
and a new reversing mechanism in the Hy- 
dra-Matic transmission to make “rocking” 
easier. 

Olds, starting with the 1949 V-8 models, 
was one of the first of the “stock-car hot 
rods.” Even today, with several spectacular 
stock jobs on the road—including the 1951 
‘Chrysler that I wrote about in the April 
issue of PopuLan Scrence—the Olds remains 
one of the scattiest machines produced. 

I had a taste of that on the trip to Key 
West in the Chrysler. I was rolling along the 
two-lane Key highway at a good clip when 
an Olds 88 crept up behind me. The road 
was clear. Just for fun, I let him come 
abreast of me to pass and then booted the 
Chrysler—just a second too late. The Olds 
got around me. 

Moral: never underestimate the power of 
an Oldsmobile. 

Having driven an Olds for two years, I 
climbed into a “98” Holiday sedan with 
Hydra-Matic drive, anxious to find out what 
Jack Wolfram, the company's brief-spoken 
general manager, had done to, the car for 
1951. This is the way my tape-recorded 
comments went as the engine began turning 
over on the “brick yard” in front of the 
grandstands at the Indianapolis Speedway: 

Well, I can say one thing right now—the 
visibility in front is better . . . you sit high 
enough in this job to see enough of the road 
for safe driving ... 


I can't say as much for the visibility 
through the rear-view mirror . . . no matter 
how you adjust the thing... no matter how 
much you duck your head . . . you can’t 
see all the road behind you . . . Even so, 
this is an improvement over the Olds con- 
vertible I've been driving . . . with the back 
curtain up, the only mirror worth a darn is 
the outside one... 

Why is it that outside mirrors are always 
out of alignment? 

I frankly don’t know what the answer is 
to better rear visibility so long as manufac- 
turers build their car silhouettes as they 
are today. But something ought to be done 
about it. Studebaker’s rear-vision mirror 
mounted on the dash does a better job than 
one attached to the top of the windshield— 
if a rear-seat passenger doesn’t get in the 


way. 

I like this one-piece windshield . . . the 
quality ... the glass quality is excellent . . . 
no noticeable distortion . . . but replacement 
would be expensive. 

I slipped the lever on the steering-column 
selector quadrant into “Drive” for a turn 
around the track. 

For anyone who drives a torque-converter 
transmission, Hydra-Matic klunks too much 
in going from neutral into Drive . . . that’s 
it, a klunk . . . there’s a fraction of a second 
delay before it takes hold, too . . . the creep 
at idle is excessive. 

Even after the automatic choke had 
stopped kicking up the idling speed and the 
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‘The center armrest for the rear seat is nice 
and wide. The Series 98 has extra-soft foam- 
rubber seat cushions. Since, January, company 
has also introduced a roomier “Super 88. 


Olds, I must say, is somewhat late in coming 
to it, but this recess in the back of the front 


seat, together with repositioning the rear seat, 
adds almost 2% inches of leg room, 


_FACTS ON '51 OLDSMOBILE 


Make and model: Oldsmobile Series 98 
Holiday four-door de luxe sedan. 
in-head; 135 hp, at 
er fp. 28.04 ib. 
7/16"; compres- 
1.73 cu. in, 
“feet per car 


50.6 sq. in. 
. (with 
rpm. 


.m.; car weight 
stroke, 3%" 


Engine 
mile at 20 m.p.h.) 1,496. 
Crankshaft bearing surface: 
Torque: 263 lb.-ft, at 1,800 rp.. 
bare engine); 255 Ib.-ft. at 1, 
(with standard accessories I; 


oil had warmed up, I had to keep a firm 
foot on the brake at a standstill while in 
Drive range. 

The “98” gets away right now . . . even 
with my own well-worn Olds, I'm always 

. I’m always surprised how fast it acceler 
ates in comparison with cars having other 
types: of transmissions . 

There’s an indicated 60 . . . there's an 
indicated 60 miles an hour in exactly 13 
seconds on a stopwatch. 

Twice more I accelerated from a stand- 
still. The car hit 60 in 14 seconds and again 
in 13 seconds. You can’t ask much more 
than that from any automobile. It's why 
Oldsmobile owners are usually out in front 
when the light turns green. 

‘A Hydra-Matic sort of pitches itself from 
one gear into the next in accelerating . . . 
the gear changes are smoother now . . . you 
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ings: front, coil; rear, semi-elliptic. 
eight and outside dimensions: 3,914 
Ib. including 42 Ib. of factory-installed equip- 
ight (with five passengers), 62.31”; 
over-all length with bumpers and guards, 
.68"; wheelbase, 122”; front 
rear, 50.45”; tread, front, 


Inside’ dimensions: 
front, 64.1"; rear, 
43.59", rear, 42.26"; 
rear, 35.37”; seat height, front, 13.65”, rear, 
12.28”; vertical distance, steering wheel to 
seat cushion, with seat in. mid-position, 
5.11”; front-seat adjustment, horizontal, 4”; 
vertical, .25' 

Tire size: 7.60 by 15. 


seat-cushion width, 


feel the shifts, but they're a lot smoother 
than they used to be . . . what I don't like 
about Hydra-Matic is the down-shifting. 

It's time for another smidgin of disc 
sion on torque converters versus automatic- 
mechanical transmissions. You pays your 
money and you takes your choice. Both 
types cost gas. When you substitute auto- 
matic machinery for manual gear-shifting, 
you have to pay for the convenience. 

By and large, torque converters, with or 
without help from a mechanical gear, have 
less scat from a dead start than Hydra- 
Matic. That's because it takes a second for 
the oil in the converter to get moving and 
multiply the torque effort of the engine. 
Hydra-Matic’s simple fluid coupling and 
gears respond almost instantaneously when 
you step on the gas. In fact, it will jar your 
eye teeth if you try driving a Hydra-Matic 


Tt doesn’t obstruct your 
iew of the panel, ‘The glass shade, made by 
the Richard M. Decker Co, Chicago, is extra. 
The car was supplied to me by Roy Hickman. 


‘s a good wheel. 


he engine has a new oil-bath air cleaner and 

silencer, When the V-8s first came out, they 

pumped a little oil, but that’s mended now 
ith changes in piston and ring tension. 


as you would drive a torque converter. 

The only way you can come near making 
a torque converter match the take-off of a 
Hydra-Matic transmission—now to be found 
in a lot of other cars, both with and without 
General Motors trade names—is to hold the 
brake, step on the accelerator, and then let 
go. And don’t try that in the dark of the 
moon on a crowded highway. 

One of these days I'm going to find out 
what a torque converter will do in such cir- 
cumstances in Low Range. 

Where the torque converter has it over 
Hydra-Matic is in the absence of down-shift- 


instead of channel 
much, more rigid. 
Olds had had trouble 


their center posts. 


L-beam cross members 
sections, make the fram 
Bodies are stronger, too. 
with breakage ol 


This battery-case cover guards against corro- 
sion, Other improvements: bet combus- 
tion and a rear suspension that eliminates body 
dip in accelerating from a standstill, 


ing in deceleration. While the torque con- 
verter is smoother, the advantage is ques- 
tionable—you don't get down-shifting, but 
you don’t get much engine compression 
braking going downhill, either. Exceptions: 
the Packard and Studebaker lock-up types 
of transmission. 

I find no tendency . this car simply 
does not want to wander in a crosswind . . . 
there is a wonderful, solid feel to it . . . 
as if you are sitting on a powerhouse under 
complete control . 

The brakes are as good as I’ve ever used. 

From an indicated 60 miles an hour, I 
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Biggest single engineering change is in method 
of getting into reverse, Heretofore a pull on 
gear-selector lever lodged a pawl in teeth of 
reverse internal gear. That locked gear and 
thereby reversed direction of rotation of output 
shaft. “It also caused gear-clashing. Selector 
lever has to pass through Low Range to reach 
reverse, As it left Low Range, reverse internal 
gear began rotating. It took a quick hand to 
prevent clashing. Now gear is held by friction 
of hydraulic piston that pushes against cone 
extension on gear. This also forces cone against 
stationary band to increase friction a 

* gear tight. ‘This facilitates “rocking” because 
Tesponse is instantaneous and 5 . Pawl is 
retained but only for positive locking in park- 
ing on a hill, 


braked to a stop, pressing just hard enough 
to get an incipient squeal. I measured the 
distance that it had taken to stop the car 
from the point where I had first pressed the 
pedal. It was 144 feet, 5 inches. 

Adding 66 feet for the reaction time at 
60 m.p.h. that the National Safety Council 
figures on, that was just 40 feet, 7 inches 
shorter than what the book says. There was 
no evidence of tire-rub on the pavement. 
The Olds felt completely stable under hard 
braking. 

T'd heard a lot about a change in the re- 
versing mechanism in Hydra-Matic for 51. 
So I brought the selector lever down to “R.” 

Reverse takes hold instantly . . . a lot 
quicker than on older Hydra-Matic models 
. .. they tell me you can shift to reverse 
with this at any forward speed under ten 
miles an hour without damage to the unit 
++. $0 we'll try it. . 

And you can, you certainly can, and that’s 
a pleasant surprise. 
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That's going to save the driver with butter 
fingers some repair bills. 

The cornering qualities of this car are 
good . . . little evidence of sway in a 
sharp turn at 40 miles an hour , . . she 
keeps her feet on the ground . . . that’s an 
improvement . . . undoubtedly due to re- 
placing coil springs on the rear with semi- 
elliptics . . . 

There’s too much road vibration trans- 
mitted to the steering wheel . , . there should 
be better insulation against that. 

On the track infield there is some pretty 
rough ground. I took the sedan over that 
at from 15 to 35 miles an hour. 

The shocks are good . . . exceptionally 
good ... nothing wrong in that department 
«+. they damp out spring oscillation after 
a bump very fast. 

On the other hand, I found that in driving 
into the sun I got an excess amount of re- 
flection from the surface of the shelf behind 
the windshield. It had an enamel-like black 
finish. Automobile manufacturers ought to 
dull-finish all such surfaces in the interest 
of safer driving. 

There were a couple of other items that 
a motorist could criticize. An assiduous 
hunt along the panel failed to turn up more 
than one ash tray for occupants of the front 
seat. And the clock. Car clocks are annoy- 
ing. They're always needing repair or their 
timing is off-beat. Yet they're standard in 
most custom cars, The clock in the Olds . 
Holiday 98 sticks up like a sore thumb. 

The parking brake was’ snugged in too 
nicely under the panel. You'd have to 
scramble to use it as an emergency. ¥ 

On the happier side, all the instruments 
and controls were nicely centered. There 
was adequate room between the steering 
wheel and the left front door, The trans- 
mission and engine noises were low. So was 

wind noise except when the vents were 
cracked about 5°. That causes a whistle, 
but no automaker has found a way to solve 
that one. 

For my money, Olds had a good car. For 
1951, they've got a better one, - END 


This Month's Shaw-ism 
Acar, like a wife, responds to attention. 


He te! 


a ______. 


New Ideas from the Inventors 


a, 


Camera to Follow Races. A ascasinas 
motion-picture record of a horse race 
could be made with tl remotely con- 


Ski 

This dual-purpose kitchen utensil could 
be used as a pan cover when frying foods or 
as a colander when straining vegetables and 
similar foods. It is provided with a handle 
and also with two side extensions, or lips, to 
cover the pouring spouts on the frying pan 
when used as a cover. 


Turn the page, please, for three more new ideas. 


WAR? } 


camera mounted next to the motion-picture 
camera serves as a view finder so that the 
remote operator, watching a TV screen, will _ 
know how to control the camera-carriage 
speed to keep the horses in view. 


Suit to Air-Cool Flyers. Keeping the 

pilot of a high-speed plane cool now re- 
quires cockpit coolers that take up consider- 
able space and add weight. This air-condi- 
tioned suit would be cooled through ducts 
built into an insulated lining. Because the 
refrigerating unit would only have to pump 
cool air into the suit, it could be very small. 
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mone New Ideas from the Inventors 


ts to Help Clean Cars. High- 


pressure water and soft pellets would re- 
move the mud and grime from a car in this 
cleaner. A hood would be lowered over the 
car, and then water sprayed from all direc- 


1 
5 Light Beam to Check Vacuum Jars. 

This automatic checker uses the fact that 
the tops of properly vacuum-packed con- 
tainers are curved in slightly. A light beam 
striking the lid of such a container is focused 
on a photocell. A flat lid, which means poor 
vacuum, won't focus the beam, so the cell 
operates a rejecting mechanism. 


tions, creating turbulence that hurls soft 
wads of kapok or similar material against 
the car. The wiping action of flying kapok 
wads would help remove the dirt. Later, the 
wads could be gathered up for reuse. 


6 Tracks to Replace Bus Wheels. Be- 
cause the wheels on a bus require wheel 
wells that cut down the seating space, this 
inventor suggests that the wheels be re- 
placed with low endless tracks. An engine 
in the rear would power the rear bogies. A 
conventional steering gear would guide the 
front tracks directionally. 


Patents on these inventions hace been granted to: 1. M. Miller, Los Angeles: 2. J. Presenti, San Francisco; 3, L, Rodert, Cleve- 
land; 4. K. Dye, Marine City, Mich.; 5. J. Rasek, Llanerch, Pe.; 6. N. Fockt, Syracuse, N. 
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Telegraph office on 
wheels (below) starts for 
your home when radio 
Ils driver the address. It 
may get there before 

age for you comes 
ile 


Facsimile Car Delivers Telegrams 


'ELEGRAMS may not have to be deliv- 
ered any more—they’'ll be received prac- 
tically at your front door. Mobile telegraph 
offices that can reach your address while the 
message is still coming in are now being 
tested. Western Union calls them Telecar: 
‘They are prowl! cars equipped with two-way 
voice radio and a radio facsimile receiver. 
When a telegram intended for you is 
received at the main city office, it is retrans- 
mitted by facsimile to the prowl car in your 
neighborhood. The Telecar driver, already 
notified of your address by radio, might get 


Another facsimile development is this high- 
speed transmitter, part of world’s fastest system, 
which can send 90-page magazine in an hour. 
It is not intended for use with Telecars. 


to your house even before the message pops 
out of his facsimile machine. 

The Telecar can deliver wires twice as 
fast as a motorized messenger operating 
from an ordinary office, and it can handle 
twice as many. In one case a telegram 
reached a suburban home only 17 minutes 
after it had been sent from a distant city. 

The Telecars—standard sedans or station 
wagons—are loaded down with equipment. 
The facsimile receiver is small, but requires 
ate control unit, an extra heavy-duty 
battery, and a special engine-driven gener- 
ator and rectifiers to keep the battery 
charged. The two-way radio is a standard 
automobile set operating on the same chan- 
nel as the facsimile machine. 

The rolling facsimile service is now being 
tested in Baltimore. The whole city is cov- 
ered by a fleet of seven prowl cars receiving 
messages from four transmitting stations. If 
this system works as expected, it may be 
extended all over the country. 

At the same time neighborhood delivery 
facilities are being improved by the mobile 
office, central-office operations may also be 
speeded by another facsimile development. 
This is a new high-speed system—the fastest 
over-all communications method yet devised 
—that turns out ready-to-deliver copy at the 
rate of 3,000 words a minute. END 
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out defective casings. Like a doctor, the 
a high-frequency 


spection wee 
inspector uses a stethoscope 


How they differ. For a : 

r vibrator over the casing, inspector listens for a hollow-log sound 
zebiead all okt teak os that reveals hidden ply separation, and tire is junked. Spread- 
Wide. canielbaok te. pus ing tire as above shows up fabric’ breaks and cuts 
on. both types’ of 


wa" o's | How Tires 


stock for a top cap. 


i wee for fll | Are Recapped 


PS PHOTOS BY HUBERT LUCKETT 


2. Vuleanizing cement, rubber dissolved in a 
high-test solvent, is stippled on the buffed sur- 
face. Then the tire is placed on a drying rack 
and left until the cement becomes tacky. 


& of tread starts recapping proced- 

whirls against revolving rasp with 
tacklike teeth (inset). To guard rasp, ails 
and glass are picked out during inspection. 
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id. That 
y thank 
te finan- 


5 WAYS ity | 

TO SAVE YOUR TIRES p2'St 
he coal- 

ny friend 

8 devoted 

@ Drive carefully. Start and + the first 
stop slowly, and take it eas) ave read 
on turns, or pavement will Jork was 
wear off rubber. Keep off  onged to 
gravel and all rough roads, of Eu- 
Avoid bumping or scraping» provid- 
curbs. This damages casing. 3" in 


Curb feelers will help. 


© Keep the pressuées up—but not too 
Both over- and underinflation shorten the 
life of a tire, Check pressures once a week 
or oftener with a good gauge while tires are 
cold. Keep caps on all valves, 


@ Check front wheels rey Caster, 
camber, and toe-in are_all adjust= 
ients. Unless they're right, tires wear rapid- 
ly.. Also keep brakes equalized. If one grips 
before others, tire may slide. 


By R. P. Stevenson 


'ONSULTING the tire doctor before it’ 
too late will help you keep rolling even 
though rubber is scarce. A recap or retread 
it is expertly done 
mage has occurred. 


may double tire mileage 
before serious casi 


using represents two thirds 
of the original cost of a tire. 
But only sound casings should be repaired. 


3. Building up is what tire men call applying 
new tread rubber. This comes from roll of rub- 
ber stock behind worker. Ends are cut to a 
mating bevel and joined tread gum between, 


Committ 
in issuanc 
the groun 


Ban in Effect 


On Spare Tire) "isec 
of Sen, C 
For New Cars)", 


Civilian Rubber Is Cut by)*tckoi'e 
1,500TonsaMonth,Does| rubber 53 


NotBarSthTirePurchase|spare tire 


making ti 
WASHINGTON, April 2 (?).— ae eau, 


ment tndse - al 


the tires at intervals specified in 


nual. Have wheels balanced 
ead weights after each s 
n off, put back in same wheel: 


jonship-or else rebalance wheel. 


© Inspect tires frequently for glass or 
tacks embedded. in rubber and stones ‘and 
ad. Pry these 0 
itch may save tire. 
be. promptly. 


Fabric breaks, ply and tread separation, long 
cuts, and bad radial cracks are all reasons 
for junking a tire. 

The best time for a recap is while traces 
of original tread still show. If wear goes 
deeper, retreading may be needed. For this, 
all old tread is removed. 

These photos show how top-capping—the 
most practical recap job—is done by the 
Kraft system—Hawkinson method at the 
New York General Tire Company's shop. 


4. Ordinary tube exerts pressure inside tire 
while it's curing. Here, tube is being inserted 
after the steam-curing band has been slipped on 
tire, [Continued on next page] 
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6. Dry steam is forced through cui 


aimeter andl clamps on n the sides withstand pres- der 53-Ib. pressure at about 290° F. Curing 
sures built up during curing. Inner tube is takes 1% to 3% hours, depending on tire si 
inflated to pressure of 90 pounds or more, Removal time is set on cardboard clock fac 


7, New tread shows up as curing band is pulled 8. Sidewalls are painted to improve app 

olf. Ring is smaller than tire to increase curing of tire before delivery to customer. Excess 
pressure, so tire must be spread to reduce di- rubber at sides is trimmed away, buttons on 
ameter when ring is put on and removed. tread are left. These wear off in a few miles. 


Spot repair sometimes pre- 
cedes - recapping 
marks spot and wor 
skives injury at an angk 
and out. Then he bulis it, ap- 
plies cement, and lets it dry. 
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A patch is worked into place A sectional mold cures the 
inside casing with a stitcher repair. One shown consists of 
after hole has been filled with metal steam core inside cas- 
cushion gum. Tread gum is ing, rubber steam bag out- 
worked into hole from outside side, and saddle around as- 
and then trimmed down flush. —_ sembly to hold it together. 


Clothesline, a motor, and pulleys make this pump, which raises 12 gallons a minute 25 feet. 


Rope Lifts Water — Without a Bucket 


NOW vou can pump water with elothes- 
line—no pipes, no valves, no buckets— 
just ordinary rope clothesline sent spinning 
around pulleys by a motor. Two Univers 
of Illinois professors are already doing it, 

ing 12 gallons a minute about 25 feet. 
It’s not a trick. They foresee many uses for 
such a cheap, easy-to-rig pump. 

The clothesline just races down and up 


Thick layer of water sticks to upbound (right- 
hand) clothesline. This model uses double roy 

ice as much water as single linc. 
is weighted to prevent tangles. 


through the water at 40 feet per second— 
the speed imparted by a 6-inch pulley at 
1,750 r.p.m. As the rope comes up, friction 
makes a quarter-inch layer of water stick 
to it. The water is thrown off into a chute 
by centrifugal force when the rope speeds 
over the top pulley. 

The reason it works is the same reason 
you'd have trouble running down an up 
Escalator. The water is always pouring 
down the upbound rope, but so long as the 
rope moves up faster than the water moves 
down, the rope wins and water is pumped. 

Actually, rope pumps are centuries old. 
Professors Henry L. Langhaar and William 
M. Owen ran across mention of one in an 
old book on hydraulics. The author didn’t 
think much of the idea, and neither did the 
professors. But they tried it-at a total ex- 
penditure of 98 cents for 100 feet of clothes- 
line. The X-hp. motor and pulleys were 
found in the laboratory. 

To their surprise, it worked amazingly 
well. Some water drips back through the 
rope holes, but this is a minor loss. Since 
there seems to be no limit on the height of 
lift, they think it could do almost any job, 
such as raising water for livestock. 
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“YOU can’t hit ‘em when you can't see 

m” js an old baseball saying. But any 
field artilleryman can tell you it ain't neces- 
sarily so. On the battlefield you have to hit 
targets you can’t see. Often from up to 20 
miles away. Now you can do it quicker 
and with more stuff than ever before, thanks 
to new and simpler fire-control methods de- 
veloped since World War II. 

Lobbing a 200-Ib. chunk of TNT and 
steel on a target 20 miles away is a game 
of ballistic hide-and-seek. Somebody that 
can see the target calls the signals. He's your 
forward observer—FO for short. He's usual- 
ly an artilleryman, although in a pinch a 
doughfoot can take over. 

When you're an FO you're the eyes of 
your cannoneer. First you tell him about 
where the target is. Then you watch his 
shots, telling him whether they're over or 
short, to the left or right. He changes his 
aim until he’s dropping them on the target. 
Then he, and the other five guns of the 
battery, “fire for effect.” 

You can adjust fire from a ground ob- 
servation post (OP) or from a spotter plane. 
In any case, you must be able to talk back 
and forth with your guns, usually by radio. 

World War II fire control was good, but 
it had its drawbacks. The observer had to 
be a combination artilleryman, infantryman, 
and electronic brain. He had to know ex- 


The man wh 


calls the shots (far upper left of draw- 
posite page) can’t see the guns, ‘The gun- 

t see him or the target, Yet the shells will hit 
bullseye, thanks to new fire-control techniques. 


actly where he was, where his guns were, 
and where the target was—on a map, aerial 
photo, or firing chart. And he had to do a 
lot of figuring to get fire on the target. 

Now the high-order computing is done 
back in a fire direction center (FDC). All 
you need is to spot some check point the 
battery knows about, be able to read the 
compass direction (called azimuth) from 
you to the target, and be able to estimate 
distances roughly. 

Take a typical example. You're an FO at- 
tached to the infantry battalion your battery 
is supporting. You haven't seen your outfit 
for days. Since your last trip back the guns 
have moved. You don’t know exactly where 
they are. They don’t know where you are. 
You've lost your map. There are no aerial 
photos. You don’t even have a firing chart, 
which is a simple grid arrangement drawn 
to scale on plain paper. Some dug-in ma- 
chine guns are giving the doughfeet trouble, 
and they want artillery fire quick. 

So you look for a check point that’s not 
too far from the target. Often it’s a target 
your guns have already fired on. Or maybe 
it's something, like a big rock formation, 
that your gunners have already zeroed in on 
and plotted on their charts. That's standard 
artillery practice. The more check points, 
the easier it is to hit a new target. 

Take out vour compass. Read the azi- 
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1 FORWARD OBSERVER ( FO) 


Check 


Good observation is ki 
Here an enemy mach 
vance of our infantry 
they want it knocke 
formation to guns. 


10 accurate artillery fire. 
1e gun is slowing up ad- 
hey tell forward observer 
out. FO's job is to relay ir 
irst step is to establisn ob- 
server-target line. FO uses compass to measure 
azimuth (direction) to the target. It's 4,350. 
(Compass prism reads off side nearest user.) He 
then locates nearest check point, location of 
which is known to fire direction center. 


muth to the target from you. (In the ar- 
tillery, azimuth is direction expressed by 
slicing a circle into 6,400 segments, like cut- 
ting a pie. The segments are numbered 
counterclockwise from north.) Your com- 
pass says the target azimuth is 4,350. That 
locates it in direction, from you. 


Mils Help You Report Deflection 


ine guns through 
etched 
imuth, the 


Now look at the ma 
your field glasses. A scale of “mi 


on the lens helps you. Like a: 
mil is based on the division of a circle into 
6,400 pielike segments, each called a mil. 
Those machine guns seem to be about 100 
mils to the right of the check point and 
about 1,000 yards short of 

Here’s where something called the mil- 


relation formula comes in. It helps you 
measure lateral distance, or deflection. The 
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Target 


Target —_ 
Joooyo 
Short 
oF check 


Point 


100 mits + 
(300 yos) 


FO"s next job is to locate target in relation to 
check point. Aided by scale etched on field- 
glasses” lens, he estimates target is 1,000 yards 
short, 100 mils right of check point. To convert 
mils to yards, FO uses mil-relation formula—one 
mil being one yard wide at range of 1,000 yards. 
He estimates range to target as 3,000 yards, mul- 
tiplies 100 by 3 to get 800 yards deflection, 


formula considers one mil to be a yard wide 
distance of 1,000 yards from you, two 
yards at 2,000, and so forth 
0 you estimate by eye the distance to 
the target. It’s about 3,000 yards, Mult 
plying 100 times three gives you 300 yard 
So the target appears to you as 1,000 yard 
short of the check point and about 300 
yards to the right of it. 

But it isn’t located that way in relation 
to the guns. (Unless, of course, you happen 
to be exactly on the gun-target line.) Using 
the old system you'd have to allow for these 
discrepancies before radioing a fire order. 
To find out where your guns were you might 
have to ask for a “ladder,” or series of 
rounds, each with a slight increase in range. 
Bursts would give you the gun-target line. 

But with the Army’s new “target-grid 
system the fire direction center takes over. 


2 FIRE DIRECTION CENTER (FDC) 


> Transparent 
~—_/ > ~ Target Grid 


Firing y 
Chart 


Using Army's new target-grid system, re direc- 
converts information from observer 
e commands for guns. Target-grid is trans- 
parent circular graph with circumference gradu- 
ed in azimuth, Arrow with tip at north bisects 
grid. With it FDC can spot target even if it 
doesn’t know for sure where FO is, and when 
location of guns is unknown to FO. 


check point, and specify the ammo, 

The FDC works with a “target grid, 
transparent, circular graph with azimuth 
divisions on its circumference. A side of 

h square on the grid represents 100 yards 
on the ground. An arrow bisects the circle, 
its point on azimuth zero, or north. 

A soldier in the FDC puts this grid over 
the battery’s firing chart so that its 
falls on the mark representing the check 
point. He rotates the grid until the azimuth 
number of the target reported by you—the 
field observer—coincides with north on the 
chart. This establishes a vital parallelism: 
it means that the line of the arrow on the 
grid is now parallel to the line between you 

rget. It gives a reference by which 
n aim the guns and begin firin; 


Grid is pin-pointed over check point, the place 
for which gun settings are known. ‘Then it is 
turned until azimuth from FO to target coincides 
with north on battery firing chart hen 
knows that observer-to-target li aralle! to 
arrow on grid. Working from the check point, 
FDC nest determines gun settings that should 
drop a registering shell on the target 


What happens? In this case you 

re on the flank of the gun-target lin 
shells that look as if they're falling to the 
right would actually be beyond it. 


il "Em as You See "Em 
But the FDC worries about that. The 
grid on the chart lets you call ‘em as you 
see ‘em. And when you hear that first “On 


” from your battery, you watch for 
le puff of dirty gray smoke. 


This time the burst is okay for direction 
—from your viewpoint, remember. But it 


about 75 yards short. That means you have 
a bracket—an over and a short. That's what 
you want. Your bracket is under 100 yards 
30 you split it, “Add 50. Fire for effect.” 
While the registering gun has been firing, 
the other guns in the battery have been cor- 
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3 TARGET GRID 


fn 


oe 


recting their aim. So at “Fire for effect” the 
whole battery calls “On the way.” The 
natural dispersion of the shells in this nar- 
row bracket blankets the target. 

The target-grid system helps the artillery 
get on target quicker. That’s because the 
complicated figuring is done in the com- 
parative peace and quiet of a rear-area FDC. 
And the new method is easier to teach. So 
if an FO is knocked off, as he frequently i: 
a doughfoot with only a rudimentary know 
edge of artillery can carry on. 


Quick Fire Adjustment Pays Off 


This business of getting on target quickly 
is largely the difference between good and 
poor artillery fire. If you fumble around, 
dropping round after round all around the 
target, it doesn’t take the enemy long to 
wise up. He digs in or scurries for cover. 
When you finally get around to calling for 
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Plotting: grid show actual relationship be 
tween check point, target, observer azimuth, and 
battery. Errors in range estimation mean’ first 
round seldom lands squarely on target. F 
watches burst, reparts back. FDC makes corre 
tion, gives revised fire commands. 


“Fire for effect,” your target has gone. 

Quick fire adjustment pays off in still an- 
other way—the -proven technique of 
massing the fire of many guns on a single 
target. Called TOT, for “time on target,” it 
calls for top-notch electronic communication 
and split-second timing. Here's how it works: 

You adjust with one gun, just as you 
would for an ordinary shoot. But your cor- 
rections are relayed to the guns of pe 
haps dozens of battalions. They make the 
aiming corrections according to your ad- 
justment. At “Fire for effect,” hundreds of 
guns along a whole corps or army front rain 
down fire on the same target. 

The surprise and shock effect is terrific. 
But a TOT shoot is complicated. You have 
to calculate and allow for a great number of 
factors. Guns are at varying distances from 
the target and shells have different times of 
flight, depending on weight and muzzle ve- 


4 BRACKET ; ni 
Mike est t 
Wty, wy 


A good FO makes “bold” cor- 
rections. That means that if 
one round is short he adds 
enough range so that next 
round will surely be over. 
Same holds true for errors to 
the right or left. He wants to 
establish a “bracket.” This 
cuts down adjusting time con- 
siderably. On area targets, 
when his brackets have nar- 
rowed to 100 yards or less he 
splits them and asks for “Fire 
for effect.” Pin-point targets 
call for finer adjustment of fire. 


locity. So the 240-mm. howitzers, 20 miles 
away, begin firing long before the 105s, 
only five or six miles away, join in. Tons of 
TNT hit the target simultaneously in one 
tremendous bang. And the doughfeet love it, 
for then they can move in standing up. 


Even the Earth's Rotation 


This isn’t the whole story of good artillery 
shooting, of course. There are literally doz- 
ens of variables that have to be considered 
and compensated for. You have to allow for 


the drift that results from the rotation in 


parted by the rifled barrel. There are vari 
tions in powder temperature, air density, 
and air temperature to be considered. Wind 
affects accuracy. You even have to allow for 
the effect of the earth’s rotation. 
Predetermined firing tables for each type 
of ammunition, based on ideal conditions, 
help you in your calculations. Every so often 


FIRE FOR EFFECT” _ 


‘Thus far all firing has been done by one gun. 
But while it has been firing, other five guns in 
battery have been making neces 
in their aiming data. So when FO splits hi 
bracket and calls for “Fire for effect” all 


guns 
go into action. Dispersion, due to many small 
variations in shells and guns, blankets the target. 
“Cease firing, end of mission.” 


you'll get a “metro message” or “mif-mif. 
It gives you the latest meteorological dope 
for the area. And you must calibrate your 
guns, to allow for their individual eccentrici- 
ties that result from minute imperfections 
of manufacture or wear. 

Often you may have to fire without ad- 
justing, if the target is fleeting, like enemy 
vehicles that would take off after the first 
round. In that case you get your data from 
map coordinates and cross your fingers. You 
may get long-range counterbattery missions 

firing at enemy artillery. Or you may be 
given an interdictory mission—sporadic fir- 
ing to deny the enemy use of a place. 

But it is the precise, adjusted fire that 
really pays off, and here is where American 
artillery has always excelled. That's why 
the new firing techniques are important. 
And that’s why “On the way” is sweeter 
music to the infantry than ever. END 
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Pads Silence Overhead Valv 
A New product has been developed to 
deaden the clicking in the rocker arms of 
overhead-valve engines. Called Val-Vin-Hed 
Silencer, it consists of cotton wicks sewed 
together, enclosed in a porous cover, and 
soaked in motor oil, Laid on top of the 
rocker arms, the pad is said to give addi- 
tional overhead lubrication. The Joe L. 
Estes Co., of Winder, Ga., makes the silencer 
for Chevrolets, Buicks, and GMC trucks. 
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London Airport Ready for C: 

Newest British equipment for fighting aircraft fires is 
the mobile unit above, stationed at London Airport, that 
carries a supply of 6,000 pounds of liquid carbon dioxide 
and 300 gallons of foam solution. It is sprayed from two 
movable-boom nozzles and two hand nozzles (left). Man 
at far right holds a tool for ripping open a fuselage. 


h Fires 


What Have These 
Planes in Common? 
‘Awswen: both have pusher- 
type propellers and both can 
fly. (Yes, the tiny 1912 bi- 
plane, seen in center fore- 


to one rotary; wingspan: 2 
feet to 32 feet; weigh 
000 pounds to 1,150 pounds; 
speed: 435-plus m.p.h. to 70 
m.p.h.; size: well, take an- 
other good look. 


Parachute to Land Come-Apart Plane 


F ENGINE failure or other reasons com- 

pel a dangerous emergency landing, the 
pilot of this proposed air liner pulls an 
emergency lever—and the plane falls into 
six pieces! Wings, tail section, and engines 
drop as pictured above. Thus stripped 
of excess weight, the: fuselage section con- 
taining passengers and crew floats gently and 
safely down at the end of a giant parachute. 

Two New York inventors, D. Manfredi 
and A. Raiti, envision this come-apart plane 
as the solution to important problems of 
air safety. Their idea has been endorsed 
as practical by Vincent J. Burnelli, flying- 
wing plane builder, who has assisted them 
in working out details of design. 

Key feature of their plan is a large and 
quick-opening parachute, carried in an 
amidships compartment with exterior doors. 


GAS CELL INFLATES, 
QUICKLY OPENING “CHUTE 

1use 10 

GAS CEL 

IN CHUTE 


8G “CHUTE LoweRs 
SECTION, CONTAINING 
PASSENGERS AND CREW 
SAFELY TO EARTH 


It contains a gas cell connected by tubing 
to a cylinder of compressed gas. 

The pilot’s emergency lever unlatches 
the spring-operated doors of the parachute 
compartment and they fly open, actuating 
the rest of the mechanism as they do so. 
One door opens a gas valve that inflates 
the gas cell of the parachute, ejecting and 
spreading the ‘chute almost instantaneous- 
ly. Meanwhile, a motor, started by the open- 
ing of the other door, operates a chain drive 
to worm-and-pinion fittings. These simul- 
taneously withdraw pins joining the cabin 
to wings. tail, and engines, and these ap- 
pendages fall off. Besides lightening the 
cabin, this sheds the fuel tanks in the wings 
and reduces the risk of fire in a crash, At 
sea, the watertight fuselage section will 
float while occupants await rescue. END 
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during 
off Pacific 
shown in feet on chart 
drawn by recorder 
The dark 
single fish 
school of herring, 


Compact recording 
unit is shown at right 
with cover and front 
open, Electronic parts 
are stock items. DC: 
powered by storage 
batteries, it uses as 
much current as a 40. 
watt light bulb. Elec- 
trie pencil draws rec- 
ord by burning white 
coating off aluminum 
oxide paper 
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THYRATRON. 
ruse 


Installed on sports 
boat, depth recorder 
I like portable 
radio with posteard- 
size TY screen, Unit 
in splashproof metal 
case, weighs 14 Ib. 
Outlit costs $450, 


visrator 
POWER SUPPLY 


Depth Sounder 
For Sportsmen 
Locates Fish 


MIDGET version of the electronic 

sounding equipment used by commer- 
cial fishing vessels to locate schools of cod 
and tuna is now available to sports anglers 
for finding good spots to drop their lines. 

The Baby Depth Recorder, made by Ben- 
dix Aviation Corp., is easily installed in a 
cabin cruiser. It works on the radarlike prin- 
ciple first developed by the Navy in 1918 
to warn ships of shoals. 

A transmitter-receiver attached to the 
bottom of the boat sends down mechanical 
(acoustic) pulse signals, which travel 
through the water at 5,800 feet a second, 
and picks up their echoes from any obstruc- 
tion up to 300 feet. A recorder, translating 
echo time into distance, then traces on a 
moving strip of paper a continuous picture 
of the sea bottom or any objects closer—even 
a single sardine. 

Thus an angler can tell how deep the fish 
lie and estimate the size of a school. 


Depth sounder’s “antenna,” called transducer, 
is a combination speaker-microphone in small 


watertight box attached to the boat's keel and 
connected with recorder in pilot house. 


Vacuum Bottle Keeps Helium Liquid 

Ligum helium, about the coldest thing 
on earth, will keep for 100 days in this 
“super vacuum bottle.” Its double-walled 
liner is made of two copper spheres, with 


the air between them pumped out. This 
four-gallon container—shown above held 
by Dr. Aaron Wexler, who developed it 
at Westinghouse Labs—is then put in 
liquid nitrogen at —300° F. A long neck 
helps to keep heat out during filling. 


Ancient Sport Gets New Twist 

Aw ancutery enthusiast, L. R. Swanson, 
of Cedar Rapids, Ia., devised the bow 
handle shown above. Its slight twist im- 
proves accuracy, he says, by centering 
the arrow on the bow’s axis. Since the 
bow is formed by two limbs fitting into 
sockets at each end of the handle, it is not 
necessary to buy a complete bow if one 
limb breaks. 


/ 


Light Pruner Cuts Like Razor 

Tus new pruning tool, with a blade 
of carbon steel, snips off limbs half an 
inch thick with an easy squeeze of the 
grip. Nearly 16 inches long, it weighs 
only 8 ounces. Wright Associates, of San 
Francisco, sell it for $2.50. 
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Monster Machine 
Digs Up Coal 


MOBILE excavator as long as a city 
LY. block 
build: 


He 


ie motors, 


ant scoops 
Despite its 
ground as 


up 850 cubic yards ar 
1,100-ton weight, it 
lightly as a man does in walkir 


Pa ok ale > 


Scoops on revolving wheel, at end of boom, 
shovel up lignite and earth together. Machine 
separates the coal and dumps it into trucks, 
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¢ two of machir 
feet wide. They make its p 
inch of ground as light as 


Water-Going Plastic Carrousel Won’t Tip Over 


One child or six can ride the horses on 
this amphibious “merry-go-round” without 
its tipping. The base and each horse are in- 
flated separately and require only a little 
air pressure. Gripped between the horses’ 


necks and tails, riders propel the plastic 
carrousel by paddling water with their legs. 
When deflated, the 7-foot toy measures 16 
by 16 by 4 inches, and weighs 8 pounds. 
Bilnor Corp., Maspeth, N. Y. makes it. 


‘Seven Heads for One Golf Shaft 


In Tms new golf set, four interchange- 
able heads and one shaft provide a player 
with the equivalent of seven different clubs. 
They are driver-brassie, chipper, putter, 
and No. 1, 4, 7, and 9 irons. An angled 
T-lock holds the club heads to the shaft. Re- 
versing it changes the angle so that the 
No. 1 becomes a No. 4, the No. 7 becomes 
a No. 9, and the chipper becomes a putter. 
Invented by John J. Jokosky, the three- 
pound set is available from the Trija Golf 
Club Co., of Miami, Fla. for about $45. 


Weapon Is Bow or Slingshot 


For target practice or hunting small 
game this plastic Sling-Bow shoots either 
arrows or ordinary slingshot ammunition. 
When used with arrows, a removable wire 
guide is placed over the “bow's” crotch, as 
above. Arrows of various sizes, and rubber 
slings with pulls ranging from 10 to 35 
pounds are available. A leather cradle is 
attached to the strand when it is used as a 
slingshot. Made by Glo-Lure, Inc., of Med- 
ford, Wis., the bow has indented rests for 
thumb and forefinger. 
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Aids to 
Modern 


Tray Doubles as Drainboard. When this 
serving tray is used for draining dishes, as 
at left, water flows off into the sink, but the 
tray remains level when placed on a table 


det 
Artwire ( 


Made of lightwe 


eations, Inc 
about $3.50. 


ht Bakelite, it resists heat 


ents, and abrasion. It is available from 


of Suffern, N. Y., for 


Sponge Stays Wet. This 
sponge, for dampening clothes 
to be fitted to a 
plastic container that feeds 
water when a handle trigger 
is pressed. David Traum Co., 
N.Y.C,, sells it for $2. 
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Stove Is Portable. A 
copy of a stove used in 
the Philippines, this out- 
door clay broiler is said to 
give hot coals in five min- 
utes. Pronto Broiler, Los 
Angeles, sells it for $10. 


Rack for Pocket Contents. 
The things you carry in your 
pockets won't be mislaid dur- 
ing suit changes if you place 
them on this plastic door tray. 
Alexander Hertz Co., Forest 
Hills, N.Y., prices it at $3.50. 


Chair Has Sliding Tray. Part of a line of 
outdoor furniture using Wheeling expanded 
metal (slit and stretched steel), this chair is 
said to be rust- and snagproof. The sliding 
tray is pushed under the seat when not in 
use. Sta-Out furniture is made by John B. 
Salterini Co., N.Y.C., costs from $20 to $60. 


Cord Won't Twist. If you slip the spiral 
steel spring at right around the iron’s cord 
and clamp it to the board, the cord not only 
won't tangle, but will lift out of the way to 
prevent wrinkling and soiling of clothes. 
Kordaway, made to fit any vai 

from Homemakers’ Mi 
Calif., for about $2. 


Dial Lights Up. When you pick up the re- 
ceiver, the attachment on the phone above 
illuminates both the dial and a tab for emer- 
gency numbers. Fli 


1g a switch changes 


the device to a night light. It plugs into a 
110- or 115-volt outlet. Nite-Tel-Lite, Inc, 
.. prices it at about $5. 


Canton, O. 


Press Squeezes Garlic. To 
mash garlic without staining 
your hands, squeeze it 
through the holes in thi 
press. Imported from Ita 
is sold by Damar Distributing 
Co., Newark, N J. for $1.98. 


Cover Locks in Place. 
A new plastic cover for the 
top of the Cory coffee 
maker also serves as a 
locking handle, preventing 
the upper bow] from slip- 
ping when it is lifted out. 


ech Pads Snap On. At- 
tached to the ends of a wire 
hanger, these plastic Hanger- 
ette shoulder pads keep hang- 
ing garments smoother at the 
shoulders. Roberts & Co., 
Chicago, sells four sets for $1. 
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Do Cou Riou Cfour 
I9S7 Cars 7 


HOW, many 31 automobiles can you 
recognize at a glance? Which U.S. 
car has had the most elaborate redesigning 
job done on its front end? 

Here are twelve of the new cars. If you 
know all of them, you've got a sharp eye. 
Eleven is Ans 
printed 
column. 


od, ten only fair 
ide down in the 
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Navy’s Cannibals Save 


a xX _ 


One: ndoned to rust in th id grave- cific, these D-6 tractor cranes are now ready to 
yards that World War II left behind in the Pa- build for defense again wherever they are 
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needed. They are part of 50 shiploads of Seabee 
equipment being returned home for salvage 


sections of steel were once part of a 
Quonset hut on Guam. Shipped back to Port 
Hlueneme for reclamation. they are shown above 
being lifted from a tank filled with a mixture 


War machines, once left to rot in Pacific 
island junk yards, are being reclaimed 
by Navy's giant salvage operation. 


M ACHINES that paved the way for vie- 
tory in the Pacific in World War IL 
built to serve again in a super 
he operation in Califor They were 
abandoned in 1945 to rust on island step- 
pingstones, from Guadalcanal to Okinawa, 


und shipping would have 
cost more than they were worth new 

But now rising prices and material short- 
ages have changed that situation, and 50 
shiploads of valuable machines needed by 
the Seabees are being brought back to the 
Port Hueneme Naval Base. There 
of 110 skilled machinists and repairmen will 
go to work on them. For $3,000,000 worth 
of repairs, the Navy expects to get $14,000,- 
000 worth of equipment 
everything from heavy cranes and Quonset 
siding to fire extinguishers. 
st part of the job is just scrap- 
ting In other 
cases, several junked machines are eannibal- 
ized to make one that works. Already more 
than 2,200 items of Seubee equipment have 

en reclaimed. Even stuff that finally had 
to be junked brought $4,000,000, END 


because salvage 


a crew 


good-as-new 


and repainting. 


This 
solution loosens scale, and also combines with 
the rust to form a paintlike film that will re- 
sist further corrosion. 


of fish oil, tung oil, and mineral spirits. 
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STERLING 
vaio, 


Mobile Lab Probes Sky Mysteries 

To soive the mystery of fading radio re- 
ception and improve long-range communica- 
tion, the National Bureau of Standards has 
put a roving laboratory in the field. 

‘The lab, traveling in two trucks and trail- 
ers, includes two 10,000-watt generators, a 
high-powered radio transmitter, and receiv- 
ing and recording devices. It will study the 
effect of the ionosphere on radio waves. 
These electrically conducting layers 50 to 
200 miles above the earth bounce radio 


waves ‘back to earth, making possible long- 
distance transmission beyond the horizon. 
But the height and density of the layers, 
which determine the angles at which the 
waves are reflected, change continually, af- 
fecting different operating frequencies. 

The mobile unit will take measurements of 
ionosphere height and reflection angles to 
determine the best frequency for any time 
or season. First stop is halfway between 
permanent radio stations at Sterling, Va., 
and St. Louis. 


Rope Serves as Clutch for Hoist 

Tue rope on this homemade milk-can 
hoist acts as its own clutch. Wound freely 
around the motor-driven drum, it tightens 
when the operator pulls it taut, and the 
drum hoists up the can. When the operator 
relaxes his pull, the rope slips, and the can 
is lowered by its own weight. Ellis and 
Chester Anderson, of Castleton, Vt., built it. 
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Tiny Diesel Loco Fits Many Gauges 

Ts English-made, 28-ton diesel-electric 
locomotive, one of the smallest, is built in 
various gauges from narrow to 5’ 6”, The 
flexibility of its electric transmission enables 
it to adjust quickly to any load condition 
and to eliminate overloading or stalling. It 
develops 18,000 pounds of traction at start- 
ing and has a top speed of 17% m.p.h. 


‘Ther 
hand lit 
was fill 


Ro) 4 
How Hormone 


Team Is 
Saving Lives 


ACTH and cortisone help your body fight 
all kinds of harm—from arthritis, burns, 
and blindness to hangovers. 


he 
smiling and heal 


h in this flaming explosion, set off when a fa 
tte while Sains, a young Arizona rancher, 
as tank of a tractor. But photo at left shows him 
Ithy today—thanks to ACTH. 


By John E. Pfeiffer 


DRAWINGS BY RAY PIOCH 


YOUNG Arizona rancher C. Gains, 
4% was dying in the emergency ward of 
the Santa Monica Hospital in Phoenix. He'd 
been filling the gas tank of a tractor when a 
careless farmhand lit a cigaret! nd touched 
off the fuel. Gains’ clothing immediately 
burst into flame. By the time neighbors put 
out the fire, he was terribly burned and suf- 
fering from severe shock, 

Judging by past records, Gains would be 
lucky to last out the week. Damage cover- 
ing as much as half the surface of the body 
is almost invariably fatal—and 71 percent of 
his skin was critically burned. Transfusions 
of blood plasma, special Vaseline dressings, 
and other treatments didn’t help. 

Finally, as a desperation measure, doctors 
tried injections of a new gland extract. The 
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How cortisone is produced in the body 


doses were tiny, less than a thousandth of an 
ounce every six hours. But that was enough. 
The shots produced such dramatic results 
that all other treatments were discontinued, 
and doctors watched a near-miraculous re- 
covery. The body's tissue-building mecha- 
nisms spurted into activity and began turn- 
ing out millions of new cells. 

Within a fortnight skin was growing back 
on Gains’ hands, face, and neck. A few 
weeks later specks of fresh tissue appeared 
on his chest and back. Even more surprising, 
skin grafts that were expected to slough off 
“took” beautifully. Grafts usually fail to take 
unless they come from an identical twin or 
the patient's . The right leg of the 
victim was so badly seared that he required 
forty grafts from “foreign” donors, and all 
but one grew into healthy skin. 


ACTH Performed the Magic 


This case, which was announced at a re- 
cent meeting of the American Medical As- 
sociation, is only one among many in the 
bulging ‘files on two spectacular drugs— 
ACTH and cortisone. The young rancher 
saved by ACTH, but cortisone would 
have worked just as well. Both substances 
produce practically the same effects. Corti- 
sone is secreted by the cortex, or outer layer 
of the adrenal glands, two orange lumps 
shaped like three-cornered hats and perched 
‘on the top of each kidney. 

ACTH, a different hormone, is simply 
round-about way of getting cortisone. It’ 
produced by the master gland of the body, 
the pituitary, which lies inside a bony bub- 
ble hanging from the base of the brain. Thi 
hormone is a “trigger.” Released by the 
pituitary, it travels through the bloodstream 
to the adrenal cortex and stimulates it into 
producing extra quantities of cortisone. The 
letters ACTH stand for AdrenoCorticoTrop- 
icHormone. 

Whether you trigger it or use it directly, 
you end up with the adrenal hormone corti- 
sone. One difference—and it's an important 
one as far as patients are concerned—is that 
stomach acids destroy ACTH rapidly, so that 
if it is to be used, it has to be injected. Corti- 
sone, however, can be taken by mouth. 

The hormones represent an entirely new 
approach in the art of healing. Penicillin, 
streptomycin, the sulfa drugs, and most 
other medicines you've been reading about 
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itary, master 
gland of the body, 
lies inside bony bub. 
ble near base of 
brain. It releases a 
special hormone— 
ACTH. 


ACTH travels through 
bloodstream to adre- 
nal glands, two or 
ange lumps shaped 
like three-cornered 
hats perched on top 


of each kidney. 


Adrenal glands ore 

ached by ACTH, 

which triggers the 

ex, of outer 

to produce 

extra amount of 
cortisone. 


are poisons intended specifically to att 
invading germs. The body doesn’t manu- 
facture them and they're not supposed to 
affect normal tissues. But ACTH and corti- 
sone are not germ-killers. They are natural 
products, gland hormones. They influence 
the body’s built-in chemical factories that go 
into action whenever extra supplies of tissue 
are required. 

In disease or injury the factories may run 
down, and cells aren’t produced fast enough 
to replace worn-out tissue. Although corti- 
sone and ACTH don’t build new tissues 
themselves, they may start the wheels turn- 


ABRs 


Cortisone starts with the bile juices from cat- 
tle. Medical by-products bring meat packers as 
much money as the choicest cuts of steak. 


Lab worker above is filling vials with a cor 
tisone powder solution for injection. 


ing again, and thus help remake damaged 
organs. For example, in severely burned pa- 
tients they drive the “machine” that pro- 
duces skin cells, covering underlying tissues 
with fresh, protective layers. 

Perhaps the most publicized use of the 
drugs is in rheumatoid arthritis, a condition 
afflicting up to 3,000,000 Americans. A 
typical arthritic joint is inflamed and swollen 
as much as twice its normal size. 

The hormone can reshape such a de- 
formed joint into a smoothly working ful- 
crum. Pain disappears, and the accumulated 
debris dissolves. Furthermore, destruction of 


= 4 


ee 
After extraction, bile juices look like this. 
Their acids are put through 30 separate ch 

cal steps before becoming life-saving drugs. 


ao 
<_t 
a 


The drug also is pressed into 25-milligram 
ts, costing patient about 75 cents each. 


supporting tissue is stopped in its tracks for 
months and fresh cells may come in to re- 
pair the damage. Drs. Edward C. Kendall 
and Philip S. Hench of the Mayo Clinic, who 
shared a 1950 Nobel Prize for pioneer 


Cortisone “Parent” Synthesized 

Tue frantic hunt for a way to make 
cortisone synthetically from common min- 
erals may be ended. A compound that 


robably can be converted into cortisone 
Eas ‘been synthesized from coal tar by 
Harvard's Dr. Robert B. Woodward. Cor- 
tisone is next. 
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Good health depends on properly working enzymes, 
substances thot speed vital reactions in the body. Here 
they are visvalized as globe-shoped porticles with 
unique patterns of notches and dents in their surfoc 
Molecules of tissue debris collecting in the body a 
"keys" that fit into these “locks,” where they are broken 
down and eliminated as wastes. 


studies of the 
benefic 


new drug: 
al effects usually apy 
to five days after the first dose 

In New York a ged hb 
was confined to a hospital bed with agoniz~ 
ing arthritis of the knees, neck 
and hips. One Sunday morning she received 
300. mil a hundredth of an 
ounce The dose was reduced 


100 0 


point out that 
ur within three 


middle- usewife 


shoulders. 


grams, about 


of cortisone 


jeint, the patterns moy 
with poisons, as in drow: 
ing above, so that debris can't fit into 
enzyme locks—and isn’t destroyed or 
eliminated. Cells and fluids accumu: 
late around joint and couse painful 
swelling. 


According to one theory, cortisone 
may have a “washing out” effect. It 
may remove the poisons that clog the 
surfaces of enzyme particles, thus 
preventing the breakdown of tissue 
debris. This puts the enzymes bock 
in normal working order. The result: 
debris is eliminated and swelling dis 
oppears. 


to a third of that for the following few days 
and by Wednesday the patient got out of 

d for the first time in five Next 
That was more than 
today 


day she went shoppir 
half 


normal life 


year ago, anc she’s living a 


25-milli- 


with the aid of three 
am tablets every 24 hours 


ACTH and cortisone are effective in rheu- 


[Continued on page 216] 


Jets Power One-Man Helicopter 

Srnap yourself into this one-seater, fire 
up the little pulse-jet engines at the ends 
of the two rotor blades, and you can take 
off straight up. The tank beneath the seat 
holds enough fuel—kerosene or Diesel oil— 
for a 90-minute jaunt. A vertical aluminum 
tube acts as the airframe of the ‘copter, 
which weighs only 200 pounds empty. Once 
started, the jets need no auxiliaries; the 
centrifugal effect of the whirling blades 
delivers fuel to them. Called the “Buck 
Private,” it was built for the Air Force by 
the American Helicopter Company. 


My Most 
Ingenious Solution 


When I was operating a garage in an 
isolated section, occasional power failures 
would stop every gas station for miles 
around—except mine. How do you think 
I got power for my gas pumps? 


I used my motor bike. When the elec- 
tricity failed, I would remove the rear tire 
and run a belt from the pump to the rear 
wheel. The bike's motor ran the pump and 
T always did a land-office business at these 
times.—Henry Josephs, Gardenville, Pa, 


Water Ballast Steadies Boat 
App a brace of keels to an in- 
flatable plastié~ boat, and you 
have a lightweight craft that’s 
hard to tip even in heavy surf. 
In this case, water does the 
work, Under the four tubular air 
chambers are two pontoons, one 
on each side, filled with water. 
When the craft tips, the weight 
of the water on the raised side 
helps keep it upright. It’s made by 
Bilnor Corp., Maspeth, N. Y. 
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Pressure Waistcoat Protects 
Airmen's Lungs at High Altitudes 


Wuen the British jet 
bomber, the Canberra, re- 
cently flew from Ireland to 
the United States, each of 
its three crewmen wore an 
inflated waistcoat to put ex- 
ternal pressure on his lungs. 
This prevented injuries at 
high altitude. 

e experimental waist- 
coats, similar to-the G-suit 
that protects U.S. airmen, 
was necessary because the 
Canberra flew above 40,000 
feet. The: worn under 


plane flight between Europe 
and the United States. 


Shingles Fly 
From Stumps 


RED JENNY riv akes with a frow 

and a maul. Which is a lumberman’s 
way of saying he splits out cedar shingles 
with an L-shaped knife and a wooden 
mallet. 

Jenny and his partner, Amund Kjelstad, 
work the cut-over timber of Snohomish 
County, Washington, on the western slope 
of the Cascade Mountains. 

Actually, they rive other stuff besides 
shakes. They als aights and boards. 
Straights are shingles that aren't tapered, 
Boards are shake-length—about 26 inches— 
but thick enough for two shingles; they're 
sent down to mills for more precise riving. 

All this is important economically these 
for two reasons: 
st, red cedar is in high demand as 
modern-styled, long-lasting roofing—cedar 
men will tell you it lasts “one year longer 
than concrete.” Second, Jenny and Kjelstad 
cut their shakes from snags, stumps, and 
fallen trees that otherwise would go to 
waste in the thrice-logged woods. 

Besides helping to stretch the nation’s 
short supply of lumber, their work clears 
the forest of a fire hazard. 


Shakemaker Fred 
fengy inspects fire- 

jlackened snag, relic of 
a forest monarch that 
died a:century ormore 
ago. He figures there's 
$100 to $150 worth of 
sound wood in the old 
stump that will make 
‘good shingles. 


An ancient windfall, over by loggers, 
is cut into 26-inch bolts with chain saw by 
Jenny and his partner, Amund Kjelstad. Bolts 
x will ‘be split into lengths about a foot square. 
102 rorutar science 


ct Jenny 
1 wide one, Kjelstad 
trims shi with a hand ax 
und packs them into bundles 
between two slats held by metal 
straps. Surveys show that 210 
million cu. ft. of such leftover 
wood are wasted every year in 


Drawing at right shows the dif 
Leahaped cutting fctenge between a shake and a 

fa frow, with a Droed spar pei Mig 

faced cherry-wood maul, Jenny splits 

blocks into shakes, and straig 

shakes, he slants frow so line of 

splitting will produce taper 


Several days’ output of red-cedar shakes, Each bundle contains about 50 shakes, depend- 
stacked on homemade trailer, is hauled out to ing on their width. Four bundles make a square 
the highway behind tractor that Kielstad also —standard measurement. of roofing industry 
uses for bulldozing stumps and snaking logs. Two men may tum out five squares a day 
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Typing Scale Warns of Page Bottom 

You won't type off the bottom of the page 
on typewriters equipped with a new gadget. 
The “Page Gage” on the latest Smith-Corona 
machines tells you when you near the bot- 
tom edge and then indicates how much 
room is left. 

It consists of two graduated scales at the 
left end of the roller. To set it, you line up 
the arrow on one scale with the number on 
the other scale that corresponds to your 
paper's length in inches. The outer scale 
flashes red when you have only 2% inches 
left. As you type after the warning, its gradu- 
ations show how many inches are remaining. 


“UT HOWLED LIKE A 
BANSHEE WHEN 
‘BUMPED IT. | FOUND 
THE FIRST A. F. 

WAS MICROPHONIC, 
REPLACED IT, AND 
sreeqoeureo Hee 


They are radio technicians. The first audio 
frequency amplifier tube (a-f.) was sensitive 
to mechanical vibrations and tended to pick 
up strong vibrations from the speaker and re- 
amplify them (microphonic), A new. tube 
cured this condition. Shock mounting (plac- 
ing the tube socket on rubber cushions) kept 
the trouble from recurring. 
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ding Wheels Make Sweet Music 


Tuese grinding wheels grind out music, and have made stunt 
appearances on several radio shows. Actually, the “Wheel-O- 
Phone” was originally made to demonstrate how the ring of 
ceramic grinding disks can be used to grade them. This instru- 
ment created so much interest that the Norton Co., Worcester, 
Mass., has built chimes and bells from disks and crucibles. 


Dial Shows Temperature Extremes 
Tene are three pointers on the dial of 
this outside-the-window thermometer. They 
tell you not only the present temperature, 
but also the coldest and hottest readings 
since the last time you reset them. Manu- 
factured by the Taylor Instrument Com- 
panies, the thermometer has a translucent 
back to make the scale easier to read. 


ders have 
PS ran an article on this new 
Amy truck last September (p. 130). You 
could see the snorkel and snorter—but 
these were obviously only part of it. Why 
didn’t the wiring short? How about water 


driver of one of the Army's Eager 
Beaver trucks clear down under 
at Rainbow Springs, Fla. He 
wears a breathing mask and air 
supply. The engine is breathing 
through @ couple of tubes; the 
fish is breathing through its gills. 


getting into the starter? The generator? 

The Army is now ready to take some of 
the wraps off the Eager Beaver, so for the 
answers, turn the page. When the driver 
of this Reo-built truck comes to a river, 
he just attaches the two upright pipes and 
pulls out a handle on the dash. The truck 
has run under water for four hours. 
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RADIO. SUPPRESSION 
BUILT INTO EACH 
“OMPONENT 


DASH CONTROL CLOSES ®, HORN. SPEEDOMETER WARNING BUZZER SIGNALS 
VALVES THAT SHUT OFF ANO alt’ DASH INSTRUMENTS COWERED AIR-BRAKE 
VENTUATION TO HERMETICALLY SEALED PRESSURE, OPERATES 
DISTRIBUTOR, CRANKCASE EVEN UNDER WATER 

AND INTAKE MANIFOLO 


SHEET METAL TAEATED 
TO RETARD 
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New Bridge Built on Old Piers Saves Taxpayers Money 


Tue usual trouble—money—held up re- 
placement of a rickety bridge across the Hol- 
ston River, near Knoxville, Tenn., until a 
sharp-eyed engineer noticed that’ the old 
supporting piers still looked good. Inspec- 


‘VIEWING ENDS’ 


Human Eye Outdoes Photocell 

Tins smoke detector for airplanes is al- 
most foolproof. False alarms, frequent with 
delicate photocell detectors, are eliminated 
by having the pilot watch air from his 
plane's cargo compartments pass through 
small black chambers lighted by an auto 
headlamp bulb. Clean air will reflect no 
light, and the pilot sees nothing. But smoke 
will reflect light, and the pilot sees bright 
streaks. Walter Kidde & Co. makes it. 
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tion revealed that the hand-cut limestone, 
set 45 years ago, was actually in perfect 
condition. Encasing the piers in concrete 
to carry the new bridge saved enough money 
to make the job possible. 


Walkie-Lookie is One-Man TV Station 
Hene's the “wi alkie- lookie”—a ait able 


Ow, baat al bale pack power panty and 
transmitter that enables it to send pictures 
up to a mile. Besides transmitting pictures, 
it receives synchronizing pulses for the 
camera and voice instructions for the cam- 
eraman. Previously, TV cameras had to be 
connected to control units by wire. 


shcae 


In this house, even patio wall, barbecue pit, and fireplace are made with “hedspring” panels. 


A workman checks welds on one of seven hot 


zontal units that make up a completed pant 
Vertical rods will be welded to this unit alon; 
side 3-in. struts visible above. 


(CALIFORNIANS, always eager to try 
‘out new ways of building and design- 
ing homes, are now using another unusual 
technique. They're making walls and roofs 
of steel “bedspring” panels, cardboard car- 
tons, and sprayed-on, lightweight concrete. 
The result is a handsome house that goes up 
in half the time required by ordinary meth- 


ods and has its own built-in insulation. 
Cost is about the same as standard frame 
construction, 

Under the hot California sun, these 
houses are claimed to be 20° cooler than 
equivalent frame or stucco buildings. The 
heat protection comes partly from the in- 
sulating value of the lightweight concrete 
and partly from the hollow construction of 
the walls and roof. This is the purpose of 
the cardboard cartons. They are slipped 
inside the steel reinforcing panels to create 
dead-air spaces that serve as insulation. 
The cartons also make a backing against 
which to spray the concrete. The spaces 
between cartons fill solidly with concrete, 
forming columns that carry most of the load. 

The bedspring reinforcing panels are 
prefabricated on semi-automatic machines 
from %-inch “pencil” steel by the Steel 
Building Units Corp. One machine cuts, 
straightens, and welds the rod into hori- 
zontal reinforcing units that look like nar- 
row ladders. These units are then assembled 
into the bedsprings by welding them to 
vertical rods. 

The bedspring houses are being built by 
a group headed by Jack W. Morris, of Whit- 
tier, Calif. To see just how they do it, turn 
the page. 
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Is (far right) is made These are assembled with vertical into 
a hine at right (fin- complete panels that rise up in A f 
ished units are stacked in center foreground). Inset shows details of panel cons 


cut out with a torch wher- 
red after the frame is up by 
rd boxes are put into place. 


dation. The frame has no openi 
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on concrete, 
ms are filled 
this purpose of : ey W : et mns to help 


sulating air spi 


through 
then 
is used for 


us 


phase pow: 
powerfio 


pipe fi 


conventional 
er system leave the 
e encased in a steel 


constant 


Ress 


1 three- 


equipment, consisting of pumps and 
ir, keeps the oil in the pipe under 
¢ regardless of expansion or 


) . 8 . 
i) 

iping High 
AVE you ever wondered how: cables 
carrying many thousands of volts are 

snaked safely through a big city? High lines, 

such as used in the open country, are out of 

the question. The high-voltage lines must go 

underground. 

This problem confronted Consolidated 
Edison engineers when they recently de- 
cided to link up major New York City 
powerhouses and sub-stations with 138,000- 
volt tie lines. They solved it by running 
their “hot” cables through underground steel 
pipes filled with oil at a pressure of 200 
pounds per square inch. The high-pressure 


contractiom of conductors or pipe. 


oil not only increases the insulating qualities Drawing at right shows how 
of the many layers of oil-impregnated paper the oil system extends all the 
encasing the cables, but it also keeps the way fo aes relain ter- 
conductors down to 158° F. even while "ion patio ae 
carrying high loads. filled with oil under pressure. 
The system, pioneered by the Okonite- 

Callender Co., of New Jersey, and in use —_ 

on many miles of the nation’s electrical net- 
work as well as at TVA’s Wilson and 
Kentucky Dams, not only eliminates costly 
underground conduit construction, but is 
easily maintained and allows tremendous 
loads to be transmitted safely and efficiently 
at high voltages. END 


Voltage in Oil =e | 


ible damage caused by oil leaks, 
fed off where splices or connections 
Oil for splice chamber, by-passes 
through valve system that automatically cuts 
flow to it if a leak develops. 


To reduc: 


j stranded condi 
insulated with la 

nated pa 

shie 

¢ are encajed in an_ oil-fill 

steel pipg protected by a sp 


; : cial corropjon-resistant coati 
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Giant Circuit Breakers Grow Horns 
‘Tnese odd-shaped Westinghouse switches, 


using 50 percent less cooling oil than former 
models, will be used at Bonneville Dam. 


PISTONS 


spur 
DIAMOND 


SAMPLE 


Diamond “‘Bomb” Takes High Pressures 

Tue tiny object held in the fingers above 
is a diamond “bomb” that makes it possible 
to study the effects on metals of pressures 
as high as 450,000 pounds per square inch. 

Two drill-rod pistons fit in .015-inch 
hole drilled through a $50 industrial dia- 
mond. The diamond is split along the plane 
of the hole to aid cleaning, but is clamped 
tightly together during experiments. A 
metal sample is inserted in the hole and 
pressure is applied to the little pistons by a 
spring-loaded hand screw. The phenomenal 
pressures are a result of the tiny bearing 
area, X-ray diffraction shows the atomic 
changes resulting from high pressure. The 
method was developed by Prof. A. W. Law- 
son, of the University of Chicago. 


Super Broom and Trick Drum Lifter Save Government Time 


Tue triple-header broom below does a 

+ faster job of cleaning large floor areas than 
the broom next to it. Refuse is swept to- 
gether into a neat pile when you close the 


pincers-like handles. It was developed by 
H. P. Ellis, a Federal warehouse employee 
who shows off another bright idea below—a 
drum-lift fitting that grips automatically. 


Works 


UNDERWATER 
EXHAUST 


CARBURETOR 


REED VALVES 


Today's “‘put-put” is a real 
power plant that gives more 
muscle for its weight than a car. 


By George H. Waltz, Jr. 


HE heart of the modern outboard motor 

is a compact packet of power. The twin- 
cylinder motor block used in the model 
shown here is so small and so light that it 
can be held easily on the palm of your hand. 
Yet those two midget cylinders develop 
enough kick to drive even a heavy hull 
through the water at good speeds. Pound 
for pound, the average-size outboard de- 
livers many more horsepower than your 
automobile. 

Most of today’s outboards, except the 
electric variety, operate on the two-cycle 
principle, which means that each cylinder 
fires on every downward stroke of its piston. 
In the newer twin-cylinder models, the 
cylinders fire alternately—one firing while the 
piston in the other is at the bottom of its 
downward stroke. Since one piston is always 
on a power stroke, continuous power is ap- 
plied to the crankshaft. In some older en- 
gines, both cylinders fired at once. 

To understand just how the two-cycle 
principle operates, let’s see what goes on in- 
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COMPRESSION 


side a single cylinder of « typical outboard 
(see the drawings above). 

In this case, each cylinder has its own 
sealed crankcase, which is connected 
through a simple reed or flap valve to the 
throat of the carburetor. As the piston moves 
toward the cylinder head, it creates suction 
that opens the reed valve and draws the 
mixture of air and fuel (to which oil has 
been added for lubrication) into the crank- 
case. Then on the power stroke, the reed 
valve is forced closed and the piston com- 
presses the mixture in the crankcase until, at 
the bottom of its stroke, it uncovers intake 
and exhaust ports on opposite sides of the 
cylinder wall. The mixture, under pressure, 
then rushes from the crankcase into the 
cylinder through the intake port, and the 
burned gases are forced out of the exhaust 
port. Both intake and exhaust take place 
almost simultaneously. On the upward 
stroke of the piston, the air-fuel charge is 
compressed and fired and the cycle repeats 
itself. 

In the engine shown here, the cylinders 
‘are placed one above the other and one 


Cutaway shows 

aylinder tacks deat ian Single carburetor 
serves both cylinders, at right. Fuel tank, 

on top, surrounds the flywheel. 
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location of the twin- 


carburetor serves both through separate reed 
or flap valves in each crankcase. For igni- 
tion, current generated by a single magneto 
mounted on the top of the outboard’s vertical 
driveshaft is fed to each spark plug through 
separate sets of breaker points. 

Most engines are cooled by water, al- 
though a few are air-cooled. Here water is 
circulated through water jackets by a pump 
designed its output so that adequate 
cooling is obtai ed even at the slower speeds, 
This pump, designed to work as either « 
centrifugal or positive-displacement pump 
depending on motor speed, is mounted right 
on the vertical driveshaft. 


Throttle Also Adjusts Spark 

Speed is controlled on most outboards by 
a regulator lever on the power head or a 
twist grip on the end of the tiller handle. 
Movement of the regulator simultaneously 
opens or closes the throttle and advances or 
retards the spark. The two controls are inter- 
connected through a cam and lever arrange- 
ment to provide just the right spark timing 
for any given throttle setting. Like the auto- 


lft drive is operated by shift lever con- 
i that moves collar to 
fr the other to the shaft 


POWER- COMPRESSION 


matic spark control used on the modem 
automobiles, it not only simplifies motor 
operation, but insures top efficiency and per- 
formance at all speeds. 

The moder outboard motor has come a 
long way since the early days of the “kicker,” 
thanks to modern materials and manufactur- 
ing techniques. Cylinders are typically die- 
cast aluminum alloy with tough iron sleeves 
integrally cast in to take the wear. Crank- 
shafts are drop-forged nickel-molybdenum 
steel. Bearings are of sintered bronze or 
phosphor bronze. The engines themselves, 
like those in cars, are shock-mounted on 
rubber. And carburetors are of the float-feed 
automotive type. 

‘Among the mechanical innovations bor- 
rowed from the modern automobile are such 
refinements as gearshift levers that allow 
you to shift easily from forward to reverse; 
clutches—fluid as well as mechanical—that 
provide a true neutral for starting and idling, 
so protect the propeller from damage 
ould hit a rock or submerged log: and 
automobile-type ignition breaker points that 
can be easily adjusted. END 


| ae 


Cooling water, in most models, is circulated 
by a pump having a rubber impeller. At slow 
speeds, impeller blades are extended and the 
pump ‘acts as a positive-displacement pump. 


INTAKE-EXHAUST 


FACES INTAKE PORT. 


races 
EXHAUST. 
Pom 


Outboard-motor 


pistons have odd-shaped tops 
to help channel the air-fuel mixture in'and the 
burned exhaust gases out. If installed the 
‘wrong way around, engine won't run, 


wee sr 


+ ie, 

REED PLATE 
Reed plate and reeds, which act like flap 
valves, allow air-fuel mixture from the carbure- 
tor to'enter each cylinder’s crankease when its 
piston is on upward stroke. 


At high speeds, water pressure bends blades 
Back ered ourap | becoenex sal centrifugal pump. 


This insures correct water flow at all spi 
(Photos courtesy Evinrude and Johnson.) 
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Corkscrew antenna helps make GE’s new ultra- 
high-frequency transmitter the world’s most 
powerful, Four sections like one above 


Output of special five-kilowatt tube 20 times. 


Small Towns to Get 
TV on Small Waves 


you may be watching television in small 
towns now off the TV map by next 
year. Tiny waves way up in the ultra-high 
frequencies near radar make this possible. 
‘These frequencies have now been tentative- 
ly assigned by the Federal Communications 
Commission to 1,357 stations. And TV 
manufacturers are already working on trans- 
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into present. sets looks 
pall radi 


mitters to broadcast them and receiver at- 
tachments to pick them up. 

Today’s television operates in the very- 
high-frequency range, which has room for 
only 484 stations (107 are already on the 
air). More stations than that would inter- 
fere with each other. Thus, only the roomier 
UHF band can provide new stations for 
areas that now get poor video or none at 
all (PS, Aug. ’50, p. 111). 

Present TV sets are VHF and cannot re- 
ceive UHF at all. But most manufacturers 
are developing converters that will let them 
get both types of telecasts. 

Crosley has a converter for its receivers 
that looks like a table-model radio. It is 
simply connected to the antenna terminals 
of the regular set. RCA, GE, and Zenith 
have also tested such attachments. 

Transmitters are a problem, too, since 
comparatively high power is needed to cover 
sizable areas with these very short waves. 
General Electric has developed the most 
powerful station yet. It can produce 100 
kilowatts. Westinghouse is trying out a war- 
time radar-jamming tube for UHF. 

While UHF television has been tested ex- 
perimentally for some time—in Bridgeport, 
Conn., for example—commercial operation 
is not expected before next year. Some de- 
lay is likely before the FCC gives its final 
approval. And manufacturers are so busy 
that transmitters may be held up. 


British Fly Delta Wing 

A Burtisn plane with a 
delta wing, similar to tri- 
angle-wing planes undergo- 
tests in the United 


States, has made its first 
flights. The Fairey Delta, 
powered by a Derwent tur 


bojet, Jed to match 


The sharply sweptback 
wing has a span of only 19% 
feet. Control 
the tra 
both ailerons and elevators. 
The wingtips house para 
chutes to stop _ possible 
spins during trials. 


ing edge serve as 


Tractor Powers Milking Machine 

James Perxins, of Wa ¥ 
caught without power for his milking ma- 
chine if electricity fails. His tractor's power 
take-off drives a rator 
cost of an infrequently used standby engi 


en, nn., isn’t 


eliminatii 


Robot Counter Sorts Auto Speeds 

Trarric engineers in Los Angeles are 
counting cars by a new machine that sorts 
them out according to speed. When a car 
crosses two detecting strips, the time it 
takes is translated into miles per hour, and 
the car is recorded on one of 10 counters 
set to total the number of cars in each speed 
range. A dial records the exact speed of 
ny selected car. U.C.L.A. developed it. 
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Treadmill Paces Track Men 

When the weather goes sour, Cincin- 
nati’s Central Vocational High School trains 
its track men on a treadmill. Speed of the 
home-built, motor-driven belt can be varied 
by the coach so he can pace the runners. 


Main line of _ proposed 
monorail system _ straddles 
concrete-lined bed, of Los 
Angeles River. Passenger 
platfonns would be elevated, 
ils, not shown in detail 
here, would be suspended 
from crossbeams to give 
power trucks clearance, 


Monorail Trains 
Planned to Speed 
Los Angeles Traffic 


HESE drawings—no dream for a super- 

thrill carnival ride—are based on en- 
gineers’ plans for America’s first monorail 
rapid-transit system. 

Swinging from a single overhead rail, 10- 
car trains carrying 1,000 passengers would 
whisk commuters into downtown Los 
Angeles from inland and harbor areas up to 
25 miles away. State and local authorities 
aré now studying the proposal as a means 
of relieving congested surface traffic. 

Aluminum cars, shaped like air-liner fuse- 
lages, are designed to swing out—safely—as 
much as 15° on curves and hit close to 70 
m.p.h. on straightaways. Each car would 
hang from four double-flanged wheels in a 
pair of power trucks. Each wheel would be 
driven by its own 55-hp. motor. 

Backers of the system, estimated to cost 
$1,000,000 a mile, point to the safe opera- 
tion of the world’s only monorail transit 
system in Germany. There a line along the 
industrial Wuppertal valley has carried 310 
million passengers in the last half century. 
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Designs for the Los Angeles project were 
worked out by the J. M. Montgomery Engi- 
neering and Construction Co, They. are 
based on studies made for the Southern 
California Monorail System by Allen E. 
Puckett, former wind-tunnel chief at Cal- 
tech’s jet lab. A similar system is being con- 
sidered for San Francisco's bay area. 


were trucks 
supporting each car. Convex rollers on toy 
car press upward against underside of rai 
keep main wheels from jumping the track. 


Cutaway shows one of two self- 


es Dae. 

eee : 
Upside-down elevated railway in Germany 
looks like this. Connecting Elberfeld and Bar- 


man, its trains travel at 30 m.p.h. for the 8% 
miles, This line is a half-century old, 


Giant Tube Muffles Roar of Jet Engines 


Facep with complaints from nearby resi- 
dents of California's San Fernando Valley 
that its jet engines made too much noise 
during ground runups, the Lockheed Air- 
craft Corp. slapped silencers on its F-89s. 


The king-size tube running from tailpipe of 
the plane below is lined with sound-deaden- 
ing glass fiber. The curlicue at the end is a 
Maxim-type silencer for extra measure. Noise 
is reduced by a third. 
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Rubber Block Holds Sandpaper Strips 

Tamee spikes underneath flaps at each 
end of this all-rubber sanding block grip 
the ends of 2% by 9-in. strips of sandpaper. 
The tool can be used for dry or wet sand- 
ing. The Minnesota Mining and Mfg. Co., 
of St. Paul, prices it at about $1.30. 


Plastic Domes Lighten Dark Rooms 

Domep skylights of clear or translucent 
framed in metal, are now avail- 
ial use. The 
unit can be installed in a matter of minutes 
in a regular skylight aperture. Standard 
sizes, ranging from 20 inches square to 64 
by 96 inches, are manufactured by the 
Wasco Flashing Co., Cambridge, Mass. 


Flexible Case Houses Taps and Dies 

Born smaller and lighter than wooden or 
metal s, this flexible Bakelite case is 
resistant to abrasion, oil, grease, moisture 
and most chemicals. 
a part of the polyethy 
tap-drill sizes is molded in the lid for ready 
reference. Rinck-Mcllwaine, of New York 
City, is the distributor. 


Attachment Keeps Plane Square 

Wrrn this attachment you can plane a 
perfectly square edge every time. It can be 
clamped to either side of the plane. The 
cylinder rides against the side of the work, 
keeping the plane at 90°. Bratton Co., Ed- 
wardsville, Kan., prices it at about $4. 


Electric Shaver for Shrubbery 

You can hold this unit in your hands to 
trim low hedges, mount it on a wheeled 
handle to trim edges of lawns, or use the 
handle to reach overhead branches of trees 
and shrubs. A 1/20-hp. universal motor 
powers the trimmer. A wall storage rack is 
furnished with the unit. The Electric Spray- 
it Co., of Sheboygan, Wis., is the maker. 
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“Grasshopper” 
Spies on Enemy 


FLzctnonic spies that uncover the 
enemy's weather secrets have been de- 
veloped by the United States. They are 
robot radio stations named Grasshoppers. 
Parachuted behind enemy lines, they could 
measure and transmit strategic weather data 
automatically. They might also send guid-- 
ing signals to lead bombers to a target. 

This weird robot really looks and acts 
the part. When it hits the ground, an ex- 
plosive charge goes off. That disconnects 
the parachute, which is conspicuous and 
which might’ otherwise drag the uni 
Later—after a preset “dormant” interval, if 
desired—there’s another explosion. This one 
unlocks spring-loaded legs, and Grass- 
hopper stands up. Explosion number three 
shoots up a whip antenna. Then it’s ready 
to send whenever the built-in clock turns 
the transmitter on. The batteries last 15 
days if it reports every three hours. 

The standard model, developed during 
World War II by the National Bureau of 
Standards for the Navy, measures tempera- 
ture, humidity, and barometric pressure. 
Its pulses tell which Grasshopper is ‘ 
reporting in, and signal when the J bomb ( shove) before itis 
batteries are fading. END x \.. transmits by itself (left). 


Robot spy looks lke 


Parachute floats 2 Essicdion discon- E Beyer george ‘The. last explosion 


automatic spy unit nects chute so unit legs can right spy sends antenna up, 
to ground. won't be dragged. if it lands on side. and unit is ready, 
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IMpeRVIOUS CLAY 
LAYERS STOP 
SEEPAGE 


= z PERMEABLE SAND-GRAVEL 
CAYERS PERMIT SEEPAGE 


Well-Diggers’ Trick 


Using a new version of an old well-drill- anxious watchers know that if the levee 
ing method, flood-control engineers are holds another day the danger will be over. 
protecting levees from deadly seepage. nd then it happens. A few feet back 

from the levee a little spring of water 
By Austin H. Phelps bubb! 1 as the alarm is sounded, 


DRAWINGS BY WALTER POPP. 


g a stream of muddy water 
ards rush to ring 
NDLESSLY, sullenly, the yellow water r ith sandbags, but it grows, pour- 

4 rushes downstream bet n the levee and and mud—and water. In a few 
walls. Weeks of rains have sent the river to hours the levee wall beside it softens, settles, 


flood levels; only the curving dike of earth crumbles, water laps over the top, and the 
keeps it from pouring out over the flat flood pours through the gap 
countryside, But the crest is past, and the That bubbling spring of water and mud 
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Principle of levee-saving seepage wells is 
shown in inset. Well forms second “arm” 
to complete U-tube arrangement that lets 
seeping water find its own level easily. 
Without well, water would still seek 
river level —but would force its own 
channel to surface, frequently tearing 
out levee foundation in the process. 


men L c 


with thousai 


is what levee 
blowout. They've struy 
of them since the first levees rc 
the riverbanks. All too often they've Jost 
But last flood seas picture 
ent alon 
The swollen river w 
blowouts weren't. Instead. 
water bubbled gently from pipes driven into 
ground behind the levee. The dikes held 
this victory—which 
thousands. of 


was differ 
certain 


small streams ¢ 


may 
safety for miles of 


bottom land—is the 


square 


new science of soil 


‘BLOWOUT UNDERMINES LEVEE, 
WHICH COLLAPSES AND 
RELEASES ROOD 


sand boils lies 


riverbank. 


s include sand or coarse 


mechanics. The cause of the 
in the layers of soil under the 
Where those la 
ravel, they admit water, forced down by 
llen river above, The 
mg t out behind the levee, and 
where t ilar soil are thin, 
the water b 
The river feeds the 
under that 
away the levee foundation. 
The sc rechanies 


water works 


out through the surface 


vith more water 
pressure all too often washes 
rts, studied the 


answer. Why not 


problem, and sv 
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PUMP RETURN: 
WATER wrt “curnmes 


“cannes ate ware 


(M_AROUND DRI, 
Poneto axce UP 
THROUGH DRILL 


In reverse-flow drilling, water washes cuttings 
down around drill. Pump sucks them up rma Brg 
hollow drill, pours them into sumy tle wasl 

ing does not harm wall, so casing is Ce needed. 


put a safety valve for the dangerous high- 
pressure water in those under-levee channels 
‘of sand and gravel? Provide an easy way for 
that water to escape. Then it wouldn't burst 
through by itself. 

If they could drive small pipes into the 
underground streams behind the levee, rea- 
soned the experts, the water would simply 
well up harmlessly in those pipes. 

But first the engineers had to find out 
where to put the safety valves. All along 
behind the protecting dikes, the under- 
ground layers of dirt had to be investigated 
to learn where the layers of sand or gravel 
were so near the surface that the impervi- 
ous layers of clay and silt above were likely 
to blow out. This was done by sampling the 
dirt. A tube six inches in diameter and two 
feet long was driven into the earth. When 
the tube was pulled up, it held a core of dirt. 

At the laboratory, the dirt was sifted 
through screening trays made with different 
sizes of wire mesh. This graded the dirt the 
way gravel is graded at a quarry, showing 
the proportion of each size of particle. 

Where the technicians found the soil well 
graded from fine to coarse particles, they 
had no worry. Where they found coarse 
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Here water flows from a well during several 
hours’ pumping after drilling is finished. ‘This 

sets up a “cone of influence” around the bottom 
of the well to intercept the flood waters. 


sands and gravel only, they knew they 
needed a safety valve. 

The reason the size of the soil particles 
was a telltale warning can be seen if you 
think of a drinking glass filled with buck- 
shot. Just by looking at the glass you see that 
water will pass through the spaces easily. 
If you add BB shot, it partially fills the 
spaces and makes it more difficult for the 
water to pass. And if you keep on, adding 
first No. 7 shot, and then finer and finer 
particles, eventually you fill every crevice 
and cranny. At the end you still have a 
drinking glass full of shot, but water would 
find it much more difficult, if not impossible, 
to pass through under ordinary pressure. 
The same thing is true of the soil layers 
when water tries to pass. 


But They Cost Too Much 


Army engineers tried out the safety-valve 
wells five years ago, along the Ohio River. 
They worked. They relieved the pressure, 
and the levees held. 

But right here they ran up against a second 
big problem: an economic one. The profes- 
sional well-drillers shook their heads. A well 
40 feet deep, with an 8-inch pipe and well 
screen, costs a thousand dollars. And hun- 
dreds of the wells were needed, in some 
spots as close as 150 feet apart. 

Into the breach stepped Maurice Kirby, 
a young Middle Western geologist just 
branching out into the drilling business. He 
reasoned that the biggest expense in rotary 
drilling was not the drill work but the 


Thi it goes into well. Creosoted-w 
sereen (foreground) connects to pipe (left back- 


casing—the protective lining that kept the 
walls from caving in, Every few feet you 
had to stop the drill, hoist the drill tools 
and drill head, put down temporary casing, 
then reassemble the drill stem and cutting 
head and start again. If he could find some 
way to keep from stopping the drill until 
the well was finished, he could do the work 
in less than a third the usual time. 

To understand his solution, you have to 
know something about drilling. In ordinary 
rotary drilling, a bit is kept turning in the 
ground. A powerful pump forces water 
down through the hollow drill stem to the 
bottom of the hole, picking up the dirt 
ground away by the drill bit, and washing 
it up to the surface. But in going its turbu- 
lent way to the surface, the stream of 
water damages the sides of the well, and 
the temporary casing must be installed to 
keep it from caving in. That’s why it’s neces- 
sary to pull the tools, and stop the drill. 

Kirby reasoned that if he could prevent 
the turbulent flow of the water, and just let 
it stand or flow gently, the walls of the hole 

ght stand without the temporary casing. 
This was, in fact, an old method called 
reverse-flow rotary drilling, considered ob- 
solete and almost forgotten. 

Kirby tried it. First he reversed the flow 
of the pump in the hollow drill stem. Instead 
of forcing the water out through the drill 
point, the pump sucked. By building a sump 
near the site of the well and connecting it 
by a small canal to the well hole itself, water 
flowed gently down to keep the cavity filled. 
By this reversed flow, the water and drill 
cuttings were drawn up within the pro- 


a 
Seams 

ground), Casing (right), formerly needed alll way 

to well bottom, is now used only near surface. 


tective drill stem where they could do no 
harm, and returned to the sump. 

Then came a very nice touch. If you 
made the sump hole the right size, the cut- 
tings just backfilled so that when the well 
was completed, the sump was filled. 

Kirby backed his idea with his own 
money. Last year he bid on the first installa- 
tion of wells along the Missouri River near 
Kansas City at a third the anticipated price. 
And the first few wells proved his judgment 
correct. Drilling a well this way took an 
hour—the old method used up the best part 
of a day. And the cost was brought down to 
around $300 a well, including the screen, 
well pipe, and concrete well pit. 


And They Really Work 


These underseepage wells have already 
had their baptism. In the spring, a record 
flood mounted the levees. The dwellers of 
the lowlands were dubious. Those levees 
had failed in other years. Some people 
moved stock and perishables to high ground. 

But as the river water rose, the water in 
the pipes rose with it. As the pressure built 
up, the wells discharged a little water, and 
pressures were immediately relieved. No 
levee protected by these wells failed. 

Now contracts are being let for similar 
wells behind other levees, and some 500 
miles of dangerous levees in the Missouri 
basin will be protected. All the drilling con- 
tractors are using the reverse-flow method 
that Kirby resurrected. In fact, this same 
type of well is being installed as protection 
below dams where ten million tons of dirt 
will hold back ten billion tons of water. END 
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For making lithographed military maps 
in the Arctic, Army engineers at Fort Bel- 
voir, Va., have developed the special van 
at top above. Regardless of outdoor cold, 
an interior duct system (lower view) cir- 
culates gasoline-heated air at the constant 
temperature and humidity required by 
chemicals and equipment employed. 


Test Predicts How Floor 
Tile Will Resist Wear 
Foor tiles of different re- 
sistance to abrasion will wear 
unevenly under heavy usage. 
To avert this in government 
buildings, tile is first tested 
with the National Bureau of 
Standards apparatus at right. 
A revolving steel wheel, fed 
with corundum abrasive from 
a funnel, grinds a groove in a 
tile. The length of the 
groove measures abrasion re- 
sistance, for selecting tile of 
uniform wearing quality. 
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“Skeet” Toy Shoots Sliding Duck 

Tut this Wing Shot toy sideways, and 
a metal “duck” scoots along a wire on a 
crossarm. Press a trigger, and a spring- 
propelled “bullet” zips forward along an- 
other wire. With a correct “lead,” the 
target will be hit and spun around. Since 
both bullet and target stay on their wires, 
Junior can bang away to his heart’s con- 
tent without damage to himself, the fur- 
nishings, or parents’ nerves. 


1 Meter Warns of Rays 
Wonn on a finger ring by a worker han- 
dling radioactive materials, the midget 
Landsverk meter above warns when his 
hands have received the maximum per- 
missible amount of radiation. For reading, 
it is inserted in an auxiliary battery-operated 
instrument. Measuring 1 9/16 in. long, the 
plastic meter weighs only 1/5 ounce. 


FUNNEL FEEDS f 
ABRASIVE THE BEING TESTED 


Home on wheels for tourists and sportsmen is 
coach that rides on truck, Driver can look clear 
through structure and out window in rear door. 
Container on running board holds cooking gas. 


Traveling Home 
Rides on Truck 


LIDE this miniature home on a pickup 

truck, bolt it down, and you have a 
“houseboat on wheels” for vacation travel. 
Called the Cree Coach, it gives the equiva- 
lent of a car and trailer in one unit, and ap- 
plies Pullman-style design for comfort. 

It has cushioned seats for four and sleep- 
ing accommodations for a couple, plus a can- 
vas-bunk upper berth for another sleeper. 
A kitchen provides a bottled-gas range with 
an oven, and an icebox and sink. Closets 
and lockers give ample storage space. 

Sheet aluminum covers the exterior, and 
varnished plywood the interior, with fiber- 
glass insulation between. The coach has 
ventilation openings on all four sides, and 
also an adjustable roof ventilator. 

Only half an hour's work transfers the 
rolling home, if desired, to concrete blocks 
or four-by-fours at a resort site. 

Two models are made by the Cree Trail- 
er and Boat Co., Marcellus, Mich—the 
eight-foot, 850-pound one described and 
pictured here, and a 10-foot model extipped 
with an electric refrigerator. 


Pullman-style interior becomes dinette. Meal 
is served from kitchen in right foreground. In 
tee om shown above, comfortable 

‘seats accommodate party of four. 


At night, seats turn into a double bed of 
érous @i-foot length. ‘There's room for 
sleeper in canvas bunk above. Design of interior 
allows six-foot, two-inch headroom. 
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DRESSING ROOMS 


motors running on the 1,200-foot tr: 
on a wall surroundin, theater. 


Dual-cable system to protect a 
damage is shown below. Upper 


ac nted 


gainst wind 
bles support 


UPpER CABLES 


Moving Roof 
Covers Theater 


Showers won't dampen the enjoyment 
of music lovers attending performances 
in this unique open-air th 


By Richard Giovine 


HE world’s largest umbrella may soon 
provide rain-insurance for music lovers 

attending outdoor performances of the Pitts- 

burgh Civie Light Opera Association. 

To solve the problem of costly rain-outs 
experienced in its present stadium location, 
architects have designed this unique amphi- 
theater seating 9,500 people. It has a flexible 
plastic roof that will fan out to a diameter of 
‘0 feet and cover the entire audience and 
e within less than three minutes after 
k rain clouds begin to gather. 
ant cantilever steel truss, extending 
er bowl, will termi- 


A 
from the rim of the thea 
nate high above the crowd in a center mast 


to which supporting cables are attached. 
Traction motors, mounted on a track run- 
along the top of the surrounding wall, 
will pull and guide two rigid booms that 
are secured to the leading edges of the 
fabric. A 15-foot-wide circle of gardens will 
catch rain running off the plastic roof. When 
not in use, the roof will be folded out of 
t of the audience over an area to be 
used as a main lobby. 

The idea was conceived by a firm of Pitts- 
burgh architects, Mitchell and Ritchey, who 
say that actual construction now awaits the 
availability of materials. The project is ex- 
pected to cost about $1,750,000. END 


dead weight of roof and resist outside winds. 
Lower cables resist internal wind pressures. 


Carrying its kenei 
ung, the van, designed by 
eng nd hospi 

was built 

Works. As litter ar 

largest in U.S. civil 


New Lens Marks Airport Runways 

A new kind of airport runway light has 
a lens that does the work previously requir- 
ing two or more lenses. Made by Westing- 
house, it is described as an oversized thim- 
ble. Two flattened sides send out powerful 
beams to outline the runway. One curved 
side faces away from the runway to distrib- 
ute light from the 200-watt bulb in a fan to 
indicate to circling airmen the direction and 
orientation of the runway. The other curved 
side of the lens gives a glare-free glow to 
mark the runway margin without interfer- 
ing with the pilot's vision as he comes in 
for a landing. 
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Special Van Moves Polio Victims 

‘Tue first van built for the special 
purpose of transporting polio pa 
tients in an iron lung was put into 
service recently by the Los 
County General Hospital. The ve- 
hicle can be stripped of its polio 
equipment in a few minutes and 
converted into a 14-litter ambulance. 


Missile Pictured at 1,500 M.P.H. 

Tue pointed missile model at left 
snapped its own shadowgraph by 
breaking fine wire (bisecting photo) 
at a speed of 1,500 m.p.h. It was 
fired against a supersonic air stream 
in a wind tunnel at NACA’s Ames 
Laboratory, Calif., (PS, Oct. ’50, p. 
144). Dark lines streaming back 
from the tip of the model are super- 
sonic shock waves; the three black 
patches behind show the breaking 
up of a plastic carrier used to protect 
the missile from the firing blast; and 
the bubble-like pattern is turbulence. 


Tray Holds Paint for Roller 

Tue flat pan shown attached to the ladder 
above lets you apply paint to a roller with- 
out spill or drip, Just dip the applicator 
into the deep end of the pan, roll it toward 
you, and squeeze excess paint off at the 
shallow near end. The aluminum tray, made 
by Thomas Products, Detroit, is clamped to 
the ladder. A chain holds the end. 


Knock-Down Boxes Save Space 
Removasie sides of these new steel 
boxes for handling materials enable them to 
be returned empty in a fourth the space they 
took when shipped full. Because the boxes 
are easily picked up by fork lifts, their bot- 
tom pieces can be used alone as pallets. 
Made by the Jarvis B. Webb Co., of De- 
troit, the units can also serve as storage bins. 


Eye Shield Cuts Driving Glare 

Tuis colored Plexiglas eye shield, which 
clamps onto any car sun shade, is designed 
for safer night driving. The motorist retains 
a full view of the road. To screen his eyes 
against oncoming headlights, he simply 
raises his head slightly. Manufactured by the 
Pocono Sales, Service & Supply Co., Del- 
aware Water Gap, Pa., it’s priced at $3.45. 


Self-Cleaning Rake Saves Stoop 

For the person tired of up-ending a rake 
to clear its teeth, this Self-Kleen Rake sim- 
plifies the job of cleaning up the grounds 
around a house. When forward pressure is 
put on the handle, the spring-loaded teeth 
bend under as shown, and friction with the 
ground removes debris. It is marketed by 
Arthur Paul Sales, Green Bay, Wis. 
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NEW 50-ton tank, soon to be sent to the 
USS. for study, is called by its French 
builders the first to outmaneuver the Soviet 
Stalin type. Carrying a 100-mm. or 120- 
mm. gun, it performed impressively at 30 
m.p.h. for Allied military observers in a re- 
cent demonstration of the latest French war 
weapons. Other highlights were new French 
versions of bazookas and recoilless rifles, the 


carrier of one-ton capacity can be 
from plane. Tracked chassis en- 
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Fifty-ton heavy tank of 1,000 hp. has 
speed of 30 m.p.h. Shown here with 


antitank weapons heavily relied upon to 
stem waves of Red armor. 

Under Western defense plans, France will 
supply the bulk of the land forces, and the 
demonstration showed what she could con- 


tribute to equip them. Military experts co- 
ordinating the Allied effort have already ap- 
proved some of the new weapons for mass 
production in French factories. 


ables it to plow through mud, sand, or snow. 
Light armor protects against’ small-arms fire. 
_ RE 


-y weapon” is the 
‘ndled with ro eyebolt by crew 

h a f data re 

Fal odles, and ean be fred at the rate of 10 to ceived with photo cal t her tope of 180 
12 rounds per minute, Caliber is between that mm, mortar, despite unconventional appearance 
of U.S. idm and 435-mn, types and lack of any visible traversing mechanism 


r 
pounds, has 
t with calibe 
in. (U.S. types are of 
. and 3.5-in, size.) 


duced by U 
Il, is 154-1 m 
airborne troops. Two men can eur- 
ry it ll-placed shot can 
Knock out heavy tank END 


‘Hamburger Express’ Speeds Service 
Patrons of this Chicago short-order res- 


taurant can enjoy, simultaneously, two 
favorite pastimes—eating and model rail- 
roading. A toy electric train, running on a 
large oval track, delivers food from the 
kitchen to a self-service counter. A waitress 
at the control switch stops it where each 
customer can unload his own order. Flatcars 
carry food platters, while gondolas transport 
cups of mustard and ketchup. 


Machine Squirts “Age” into Bacon 
Tuese men are running slabs of fresh 
bacon through a new machine that cuts the 
curing time from two weeks to two days. As 
the slabs move along a conveyor, each 
pauses briefly under a press that jabs 101 
needles into it and injects curing fluid 
evenly through the meat. Each needle is 
fed by its own cylinder and piston, while 
a master cylinder—at the top—adjusts the 
piston stroke to the thickness of the meat. 
The toughest problem Kingan & Co., of 
Indianapolis, had to lick in designing the 
machine was keeping the needles strong 
enough so they wouldn’t bend or break, yet 
fine enough so they wouldn't leave holes. 


Footwork Saves Back-! 


You can pile more grass into your lawn- 
mower basket, without bending over to push 
it back, if the grass catcher is equipped with 
this pedal-operated stacker. Pressing a pedal 
in back tilts the galvanized-iron throw plate 
up and back, tossing cut grass into the back 
of the basket and leaving room in the front 
for more. Kircher Katcher Distributors, of 
Santa Clara, Calif., sell the outfit for about 
$4. 


Tiny Tractor Has Fluid Drive 


Otp airplane wheels, a four-cycle gasoline 
engine, a power transmission from a bom- 
ber's machine-gun turret—and a father's 
ingenuity—are the main ingredients of this 
boy-size tractor. The transmission, linked to 
the engine and rear axle by chain drives, is 
a fluid coupling that is actuated simply by 
stepping on the accelerator. The only other 
control is the steering wheel. This makes the 
tractor so simple to operate that 3%-year-old 
Dwight Lohrenz, whose father built it, can 
drive it safely on the sidewalks near his 
Long Beach, Calif., héme. Pop’s only help is 
pulling the starter rope and acting as traffic 
cop on occasion. 


Keeping the 
Home Shipshape 


When plant rows are marked with empty 
seed packets, the paper packets soon become 
weathered and torn, Slip a transparent celli- 
lose sandwich bag over each one to protect it. 


If you and your neighbors have identical 
door chimes, you may find it hard to tell from 
the yard when yours goes ding-dong. Reverse 
the tubes so yours will go dong-ding instead. 


You can convert a studio couch into a sofa. 
Build a box the length of the couch and about 
10” wide. Hang it on the wall just above the 
couch and rest the pillows in front of it. 


‘To remove chewing gum from clothing, rub | Wire brackets on mailboxes don't always grip 
a. piece of ice on the wrong side of,the mate-] newspapers. tightly enough to, prevent them 
The ice will chill the gum and then you | from blowing away. A. spring, clothespin 

le. 


ri 
can lift it off with less troubl 


clipped to one wire will hold such mail. 
Please turn the page for five more suggestions. JUNE 1951 [37 


Keeping the Home Shipshape 
= ee 


If you have a baby in the family, rig up a 
wash line as shown. It holds more diapers and 
baby clothes than one long line. Items pinned 
crosswise should be abo inches. apart. 


To rip seams, clamp the material on one side 
of the seam under the foot of your sewing 
machine. Put tension on the seam with the 
left hand and snip stitches with the right. 


ASA 
i — arn? 


A discarded shaving brush makes an excel- 
lent duster for fragile objects such as pleated- 
silk lampshades, or for hard-to-get-at dust 
in elaborately carved or grilled furniture. 


You can save time when cutting biscuits by 
using the metal ice-cube divider from your 
refrigerator tray. You'll have a whole panful 
of even squares in one easy operation. 


Use cellophane to tie plants to stakes. Pieces wide, make strong cords that are transparent, 


about 4” by 10”, folded into 8-ply strips 4” 
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waterproof, and nonchafing to plants. 


Decorating wood by 
sunburning alone, or by 
first tooling and then 
burning it, is a satisfy- 
ing, inexpensive hobby, 
ays R. A. Wallingford, 
, of Monterey Park, 
Calif, Above are two of 
more than 1,300 pie 
he has tumed out. Gog- 
les protect his 
rom the blinding sun 
spot, and gloves guard 
his ‘hands from 0 
sional flame. To outline 
a drawing, he uses a 
large magnifying glass 
then switches to small 
glasses to fill in d 


The Sun Carves this Craftsman’s Wood 


He burns pictures into pine, maple, or plywood with magnifying glasses. 


After carving outline with a Burning leaves smudges, so 
gouge, he black-pencils bum plaque is sanded, brushed, 
Tines to absorb sun's rays. washed. Then it's’ lacquered. 


First step is carbon tracing 
of design. Wallingford uses 
easel for most operations. 
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When hen lays an egg, it rolls down the nest’s 
sloping floor of wire mesh, out through a hole 


Farmer Builds 
Mechanized 
Egg Factory 


By William Gilman 


PHOTOS BY ELEANOR GILMAN 


NEW HAMPSHIRE chicken farmer's 

development of a machine that gathers 
eggs has completed the mechanization of 
the poultry business. 

Now chickens not only eat from auto- 
matic feeders, drink from automatic foun- 
tains, and end up in automatic scalders and 
feather-picking machines (PS, May ’49, 
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eyor belt that runs 
ts set back to ba 


betwe 


p. 118). On Archie Coll’s 9.000-hen egg 
factory at East Jaffrey, N.H.. they even 
lay their eggs on a production line. No hu- 
man hand touches the eggs until, sorted by 
weight, they are ready to be packed into 
crates for shipment. 

A system of synchronized, motor-driven 
conveyors collects several hundred dozen 
eggs twice a day from the laying nests in 
Coll’s big, three-story henhouse, carries them 
to a central packing room, and feeds them 
—at a rate as high as 3,600 an hour—into 
an automatic grading machine. 

Only the grader is commercial equip- 
ment. All the rest Coll built himself. It took 
him 20 years of dreaming and tinkering 
while tending chickens the old-fashioned 
way. Today his perseverance and ingenuity 
are paying off by cutting his labor costs in 
half and practically eliminating losses from 
eggs dropped or cracked in handling. 

The poultryman-inventor says he had 


Collected from nests, eggs are shunted off the 
moving belt and picked up by wire fingers of 


three main problems to solve: The equip- 
ment had to go easy on the eggs, yet hold 
them firmly. Proper gearing had to syn- 
chronize the pace of its three elements— 
belt conveyor, chain conveyor, and grader. 
And—most troublesome of all, though it 
looked easy at first—Coll had to design a 
self-dumping nest that would please the 
hens and fool them into laying while still 
providing a means of getting the eggs out. 

Here the difficulty was that biddy de- 
manded soft shavings or some other kind 
of bedding litter to put her in the mood. 
But Coll had to have the egg roll out onto 
a conveyor belt, and the roughness of such 
bedding would prevent it from rolling freely 
enough to carry it out. 

He tried all kinds of tricks and finally 
came up with a simple one that worked. 
His wooden nests have false floors of hard- 
ware cloth—wire mesh—rounded up on both 
sides to give the hen an illusion of nestling 


a faster conveyor that carries them to the grad- 
ing room. Looking on is the inventor. 


in something. A gentle slope sends the egg 
rolling out through a rear exit hole in the 
nest and onto the belt. 

Two rows of nests, back to back, extend 
170 feet down the center of each floor of 
the henhouse. Between them is a rubber- 
coated belt conveyor, six inches wide, on 
which the eggs collect. When it’s time to 
gather them, a quarter-horse electric motor 
moves the belt and carries them into that 
floor's grain room at the end of the building. 

Coll had to work backward in figuring 
out the timing of the conveyor to keep an 
even supply of eggs entering the grader, 
which takes one a second. The gathering 
belt moves them six feet a minute and feeds 
them into a vertical conveyor, serving all 
three floors, that runs 11 feet a minute. 

Inventor Coll made this conveyor from 
roller timer chain, slightly larger than bi- 
cycle chain, to which are attached 4-by-10- 
inch plates of 1-inch board. On each plate 
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Near end of their ride the eggs roll off the 
conveyor's wire fingers and tumble end-over- 
end down a pair of rods that form a ramp, 
slanting toward the left, to the grader, 


are mounted two pairs of bent-wire fingers. 
Actually they work more like cupped palms, 
each pair holding an egg. 

These carry eggs from all three floors up 
to the third floor, then down to the grader 
on the second floor. This could be on any 
floor; Coll uses the second because his hen- 
house is built on a hillside, with a ground- 
level delivery entrance there. 

The same X-hp. motor that runs the chain 
conveyor has a power take-off that operates 
the automatic grader, As eggs come off the 
conveyor, they pass a straightening bar and 
then ride into the grader on a row of table- 


In the grader the eggs, evenly spaced by the 
row of cups, move over a series of automatic 
weighing stations. These are graded from heavy 
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Cups poons catch the eggs 
as they roll off ramp. Cups are attached to 

that comes up between two rods, thrusts 
forward, then drops back for another stroke. 


spoons that Coll “borrowed” from his wife. 
As a result, the eggs enter the grader evenly 
spaced and facing straight ahead, so they'll 
come to rest properly on a series of tiny 
platforms that weigh them and then tip 
them off sideways into appropriate sorting 
trays. 

‘The grader, though store-bought, had to 
be fed by hand until Coll devised the spoon 
arrangement. Now the only man needed to 
run the whole thing is the one who picks the 
eggs out of the sorting trays and places them 
in the shipping crates. 


The rest is done by electricity. END 


>. sq 
to light. Each egg moves along until it reaches 
the station where it overbalances the counter- 
weight, then it is tipped out into a sorting tray. 


I'd like 
to see them 
make... 


Warm-up” stands for planes that would hook 
mometer to take propeller load and 
eat ont prop noise; and a mul 


jer chamber to 
absorb exhaust noise, Would quiet areas near 
airports.- P. Cameron, Inwood, N. 


iment posicards only. Contr 
Ocknowledged or retuned 


A vacuum bottle with a square case and a wide on the outer edge of car doors, 
mouth. A square bottle wouldn't roll off flat This would prevent scratching or marring neigh- 
surfaces, and the wide mouth would allow it to boring cars parked closely alongside n 
be used for carrying either liquids or solids— you accidentally open your doors too far.— 
Albert Windsor, Lakeside, Ore. E. R. Whitney, Pittsfield, N. H. 


Plastic eyeglass frames that could easily be An attachment that would clamp to a conven- 
taken apart so that the lenses could be slipped _ tional jointer to convert it to a thickness planer. 
in and out quickly. One sct of lenses would — it could be a bridgelike structure with 
serve for several frames of different colors— an adjustable shoe and a pressure platen.— 
N. Shalit, Morristown, N. J. F. Brundick, Baltimore, Md. 
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Big Guided Bomb Now in Use 

Lancesr of its type, this six-ton Tarzon 
guided bomb has been blasting Korean 
bridges and other pin-point targets since 
last August, the Air Force reveals. After 
it has been dropped, the bombardier can 
steer it by radio control of its rudders, turn- 
ing misses into hits. A flare mechanism lets 
him track it with a special bombsight. 


Documents Copied without Darkroom 
Wrrntw 60 seconds, the desk-top device 
above will turn out a dry finished 3-by-4%- 
inch copy of a letter, drawing, or phot 
graph. It also takes close-ups of machine 
parts. Made by Polaroid Corp., Cambridge, 
Mass., it uses a standard Polaroid Land cam- 
era and a copying lamp. Light-polarizing 
filters eliminate shine from glossy paper. 


New TV Tube Made From Talc 

InsTEAD of a glass casing, the 1,000-watt 
TV transmitting tube above uses a ceramic 
made primarily from magnesium silicate— 
the same stuff as the talc in talcum powder. 
This will boost efficiency, its General Elec- 
trie designers say, in the ultra-high-fre- 
quency channels scheduled for TV use by 
the Federal Communications Commission. 


Power Car at Each End Propels Two-Way Train for Egypt 


AS ADAPTABLE as a ferryboat, this British- 
built train for the Egyptian State Railways 
runs equally well in either direction. A 
Diesel-electrie power car at each end drives 


the articulated five-coach express and will 
propel it at 75 m.p.h. on the Cairo-Alex- 
andria run, Nine of the new trains are on 


order. 


How to Add 
a Car Port 
to Your Home 


These open shelters for your car cost 
less than a garage—and they can be 
planned for easy conversion later on. 


By Carl T. Sigman and 
William J. Ward, Jr. 


ACARPoRT isn’t just a makeshift garage. 
Economy may be a factor, but in many 
cases an open-side shelter fits in better with 
the design of a house, and adds to its ap- 
pearance. Although obviously not a safe- 
guard against extreme cold, a well-planned 
port will protect your car from the damaging 
effects of sun, rain, and snow. 

Nor is a car port merely a compromise. It 
has advantages that make it the choice over 
conventional garages in many fine homes, 
particularly where the weather is mild. First 
of all, it obviously costs less than a garage, 
having neither walls nor doors. It may 
advantage of one house wall or an “L” in the 
building for shelter from the worst weather 
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quarter. If space permits, it can be the drive- 
through type, doing away with backing 
down a driveway and into a busy street, an 
advantage women drivers especially appre- 
ciate. Also, the house may have a door or 
window that a built-in garage would shut 
off, but a car port would leave accessible. 
And, finally, a car port can be planned for 
future conversion into a garage. 

The two shelters shown here are designed 
to conform to common building-code stand- 
ards. But check the plans against your local 
codes, and find out whether a permit is re- 
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quired, before you start actual construction. 

Both these car ports are 10’ wide and 20° 
long; any increase in these dimensions may 
call for structural changes as well. On the 
other hand, making them smaller will save 
you little and cramp their utility. If a car 
doesn’t require the full length, consider add- 
ing storage closets as shown in the second 
design. They'll go equally well in the first, 


providing space for bicycles, toys, lawn 
mowers and other garden tools, storm win- 
dows, and so forth. 

Breeseway style. The first design is 
best adapted to a traditional or conservative 
house. It affords a sheltered passage from 
the house to the car, but leaves the door 
accessible from outside as well, even if you 
convert to a garage later on. 


Don’t skimp on the concrete footing. Run 
it completely around the structure. Pour the 
footing on undisturbed soil. The foundation 
may be of poured concrete or concrete 
blocks. 

Steel straps running into the foundation, 
and angles at the top of the posts, anchor the 
roof down against wind uplift. These metal 
parts can be recessed and painted like the 
vood to make them inconspicuous. The par- 
1 wall, of %” outdoor plywood, affords lat- 
ul bracing, plus additional privacy and 
weather Without it, a strong 


protection. 


EXISTING PLATE OR GIRT IN HOUSE 
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wind could “corner” the structure out of 
plumb. 

The roof pitch of breezeway and car 
shelter should be the same as that of the 
house roof. Horizontal two-by-fours are 
placed 32” on centers as collar beams to 
counteract spreading of the roof. The end 
beams are notched into the two-by-four 
gable studs. Both rafters at the house end 
of the breezeway should be securely nailed 
to framing members of the house, for which 
the wall siding and sheathing will have to 
be removed. The two plates, made of 
doubled two-by-sixes, should also be se- 
cured to the house framing. The best way 
is to extend the plates onto one of the house 
plates, as detailed in the drawing for the 
flat-roof type. 

Copper, aluminum, or galvanized flashing 
should be laid up against the house sheath- 
ing and out over the roof sheathing. Asphalt 
roll roofing will do if metal isn’t available. 
The roof and the gable ends should be cov- 
ered to match similar areas on the house. 

Flat-roof shelter. This is best suited 
to a ranch-style house or one of the similar 
more modern designs. Though substantially 
flat, the roof should have a slope (away 
from the house) of at least %” to the foot. 


Tiny Capacitor Mounts Resist Shock 


‘Tues. metal-cased miniature paper ca- 
pacitors can be mounted rigidly in any posi- 
tion on an electronic chassis. They are avail- 
able with threaded necks, side or end studs, 
or horizontal or vertical brackets. Designed 
to overcome shock and vibration problems in 
military gear, they are now being offered as 
standard items by Sprague Electric Co., 
North Adams, Mass. 


148 rorutar science 


Individual concrete footings will serve, 
and the gravel or other driveway surface 
can simply be extended under the area. 
The six-by-six posts carry a girder built 
up of three two-by-eights. This supports 
two-by-six rafters spaced 16” apart at 
their centers. 

If the house wall has a plate at a suitable 
height, nail the rafters of the car-port roof 
to this as shown in the detail at the extreme 
right of the drawing. If there is no plate, 
nail a one-by-six to the studs and carry the 
rafters across this, nailing them to the faces 
of the studs. Flashing must be laid against 
the house sheathing and over the shelter 
roof at least 8” each way. 

A professional roofing job with copper or 
canvas will last for years. Somewhat cheaper 
is a roof you can lay with “cold-application” 
felt. This usually calls for a layer of rag felt, 
nailed right to the sheathing, followed by 
two layers of asbestos felt, cemented down. 
Follow the manufacturer's directions closely 
in applying such roofing. 

The storage space at the rear can be en- 
closed with X” outdoor plywood, nailed di- 
rectly to the doubled two-by-fours. Since the 
house wall provides lateral bracing, no side- 
wall is specified. END 


Test Jig Speeds Parts Substitution 


Ir you repair radios by the old-reliable 
method of substituting a good part for one 
you think may be bad, you'll find this test 
jig a big help. To make the jig, solder alli- 
gator clips to both ends of two pieces of 
wire. Screw one pair of clips to a small 
block of wood. You can clip the leads to any 
part of the set and slip substitute parts in 
and out of the jig in a jiffy. 


Laying 
Linoleum 


[<olp 


By George H. Waltz, Jr. 


F YOU plan to lay a linoleum floor, this 

is the time of the year to do it. Linoleum 
is less brittle and much easier to work when 
the room temperature is above 70 

Experts may tell you that laying linoleum 
is no job for an amateur. But don't let them 
scare you. Anyone with enough know-how 
to cut a piece of oilcloth to fit a kitchen table 
n lay linoleum if he follows a few simple 
rules: 
@ Don’t try to lay it on a cellar floor, or any 
co n direct contact with the 
ground. ine moisture in the concrete 
will attack and destroy the linoleum 
@ Choose a good grade of linoleum in one 
of the simpler, over-all patterns that will not 

juire too much careful matching of re- 
1 designs between panels. 
© Don't rush the job. Buy or rent the proper 
tools. Tools, lining felt, and paste, as well 
as the linoleum, e bought from the 
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from A to Z voucencut 
the cost a lot by doing the work your- 
self. And it isn’ hard to do a good 


job as many people think. 


larger mail-orde> . When figuring out 
how much prepared linoleum paste you'll 
need for your own particular job, allow 
about 1 gal. for every 100 sq. ft. of floor 
surface. The paste is available in quarts and 
in 1, 34, and 5-gal. cans. 
Prepare the floor carefully by removing 
any old finish, smoothing rough spots, nail- 
ing down loose boards, and countersinking 
any nails that project. Linoleum paste will 
not form a lasting bond with any surface 
that is coated with varnish, wax, shellac or 
paint, and the linoleum itself will not be any 
smoother than the floor surface over which 
you lay it. 

The felt underlining should not be put 
down until the floor is well prepared. The 
felt makes a bond between the linoleum and 


=i 
~ 
To prepare the floor, begin by removing the 
quarter-round molding strips around the base- 
4, being careful not to split them since they 
a d 


will be replaced, A small chisel is a good tool 
for prying them loose. 


After the felt strips have been carefully cut 
and have been laid down on the floor with their 
seams butting, fold each strip back on itself for 
about half its length to expose the floor. Sweep 
the floor clean. 
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the floor, provides enough give to prevent 
floorboard shrinkage from wrinkling or dam- 
aging the linoleum, and produces a quieter, 
warmer, more resilient surface. 

Cut the strips of lining felt to fit the floor 
accurately with shears or a linoleum knife, 
and lay them across the floorboards with 
the edges forming butt joints. Overlapping 
is liable to show up as a ridge in the finished 
floor. 

The basic principles illustrated by 
these photographs, showing the laying of a 
floor that has alternating diagonal strips of 
contrasting colors, also apply to the in- 
stallation of a simple pattern that runs 
straight across from wall to wall. 

The only fitting problems in the latter 
type of installation occur at side walls where 


Remove any finish, such as varnish, paint, 
shellac, or wax from the floor. Any unevenness 
in the floorboards should be sanded smooth. An 
over-flooring of plywood should be added when 
a floor is in extremely bad shape. 


= 


Apply linoleum paste to the surface of the 
floor with a notched trowel or spreader. Spread 
on a thin, even coat-and don't cover more than 
36 sq. ft. at a time because the paste dries in 
about 10 minutes. 


the first and last strips must be cut along 
their length to allow for irregularities in the 
wall and projections. Guide lines for these 
cuts can be marked with a pair of dividers. 
Set the dividers slightly wider than the 
depth of the largest projection. Then, with 
the linoleum butted against the wall, move 
the dividers along the wall at right angles 
to it. One leg will follow the wall’s irregular- 
ities and the other will duplicate them on 
the linoleum. The ends of the linoleum strips 
(which should be cut longer than the length 
of the room) can be trimmed down a bit at 
a time with a linoleum knife until they butt 
snugly against the end walls. 

for cutting butt joints 
shown in connection with the laying of a 
diagonal pattern can be used in the laying 


Beveled metal edging must be used whe 

linoleum is to meet a bare floor. e 
of this nosing is being measured before being 
nailed into place. Edge of linoleum fits into lip. 


When felt has been pasted down on half the 


floor, roll it, And when whole floor has been 
covered, roll the felt again. Sweep it clean. 
‘Then, if the linoleum is to be laid in any special 
pattern, mark the position of the first strip on 
the felt with chalk. 


of a pattern that runs straight across from 
wall to wall. 

Troning the butted seams, rolling the 
entire floor, and sandbagging the seams to 
hold them down for at least 12 hours are 
important. 

If you cannot rent a linoleum roller from 
your neighborhood hardware store or lino- 
leum dealer, clean a small lawn roller care- 
fully and press it into service. Flour bags or 
heavy paper bags filled about three-quar- 
ters full with sand or dirt can be used for 
sandbags. 

Plan the job carefully, take your time and, 
if some particular fitting and cutting prob- 
lem stumps you, solve it with a piece of 
heavy wrapping paper before you dig your 
fe into the linoleum. 


ee a 


strips of lining felt, cut from a 36-in.- 
wide voll, should run across the floorboards. 
Felt should be cut with shears or linoleum 
knife to fit contours of baseboards. 


The pattern here was to consist of diagonal 
strips of contrasting colors. $o a corner-to-comer 
chalk line was snapped in first, then more lines 
were snapped in on each side of the diagonal 
at distances equal to half the desired strip width 
plus 2 in, This extra width will allow trim for 
a butt joint. 


[Continued on next page) 
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The first strip was cut 4 in. wider and 8 in. 
longer than necessary to fit. The excess width 
allowed for cutting butt joints between strips, 
the, estia length for fitting and cutting at the 
end walls, This applied to all strips. 


To fit the other end of the first diagonal strip 
into the opposite corner of the room, the first 
step was to mark both the linoleum and the 
felt with a chalk line at about the middle of 
the room. This provided an important reference 
mark for the next step. 


As in laying felt, the cut strip was rolled back 
on itself, paste was spread, and that half was 
put into’ place. Each strip was cut to fit the 
walls, then placed so as to overlap the edge of a 
previous strip to allow for a butt joint. 
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First strip was placed on the floor with its ends 
riding up walls, then pulled back until one cor- 
ner just touched ‘at one end. With a pair 
of dividers set to depth of projecting wall at 
right, a line was scribed on Hnoleum and a Ist 


cut made along 
off roughly. (2nd cut) from other corner of strip. 


x ‘ es Su 


The strip was pulled back until a corner of 
the end just touched the wall. ‘Then the di- 
viders were set to equal the distance the chalk 


mark on the linoleum had moved back 
from the mark on the felt (see arrows). 


Se 


To push first cut up against end wall, strip 
had to be shifted to left, so centerline (A) no 
longer coincided with room diagonal (B). Di- 
viders were set to distance strip had been moved 
(AB), and line was seribed parallel to project- 
ing wall (3rd cut). Second line, at right angles 
to first, was scribed in with straightedge at end 
of projecting wall (4th cut). 


Using that setting, the dividers were used to 
measure back from the corner of the linoleum 
strip and to mark that point on the felt. This 
was the first step in laying out the cut that 
would match the end wall. 


straightedge, placed to provide the proper strip 
width, as a cutting guide, One cut will trim 
the top strip and scribe the bottom one below 


it. A second cut will trim the bottom strip, and 
the two strips will butt neatly together. 


Another way is to overlap the strips and use a 


When cut along those lines, the center strip 
fitted into place against the walls with its cen- 
terline matching the diagonal. If side wall had 
had no doorway, the same procedure would 
have been followed except that 3rd cut would 
have extended to edge of strip and 4th cut 
would have been eliminated. 


rege 
The dividers then were reset to equal the short- 
est distance from that point on the felt to the 
wall (arrows). At that distance, a line for the 
first cut was scribed on the Hisolenea parallel to 
the wall. Second cut to fit side wall was laid 
out by same process of shifting described in 
photo K, 


or seam should be wetted with a 
and “ironed” smooth with the fa 
mer head. [Continued on né 


After the strip has rolled, the 
ce 
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mpleted floor has been rolled and 
‘Been sandbagged until the paste 
n should be 

Z wax. 


To fit linoleum under radiators and into other 
recesses, set dividers a trifle wider than distance 
from edye of linoleum to the wall, scribe a line, 
and cut along it, This will allow a little extra 
space for any irregularities in the wall that you 
an't see. 


raightedge, lay out a square and i 


ing 

ate the other cuts, Cut a circle equal to the 
diameter of the i e within the square, and a 
line to allow linoletim to be pushed into place 
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used to n 


In laying full-w 
same principles of , cutting, 
ful fitting apply. 2 pair of dividers is betn 
ark a cutting line to fit around the 
comer of an archway, 


To fit it around a pipe, use same setting of 
dividers as in preceding ‘step, and place one 
point at the front of pipe and mark the linoleum 
with the other. This will indicate how far the 
pipe will extend into the linole give you 


a reference mark for the hole for 


Here's how linoleum gocs around the pipe, 
When there is any doubt about a fitting and 
cutting problem, experiment w piece of 
wrapping paper first before cutting into a strip 
of linoleum, END 


Triangle 
Roof-Shingling job 

A ricure-4 right-angle tri- 
angle helps trim composition 
roofing shingles fast and ac- 
curately. The photos show 
how. 

To make such a roofing aid, 
use Venetian-blind slats, pl 
wood, or other thin material. 
The width of the members f e 
isn't important, but the thick- (if Gye eyting 
ness should be the same or every other row 
less than that of the shingles, 
so that the base can be held 
against the shingle edge with 
the shingle on a flat surface. 
Make the triangle base of two 
thicknesses—one above and 
‘one below the joining arms— 
and let it extend 6” beyond 
the right angle. The hypot- 
enuse slope should corre- 
spond with the hip-slope an- 
gle of your roof,—W. G. Wag- 
goner, Sacramento. 


My Most 
Ingenious Solution 


My 40-foot boat had almost as much 
water in it as there was outside it. Bailing 
with a hand pump or pail was out—too 
much work. How do you think I got the 
water out? 


I borrowed a 1-hp. outboard motor and 
some stovepipe. I clamped the outboard 
inboard, ran one end of the stovepipe to 
the propeller, and stuck the other end over 
the gunwale. When I started the outboard, 
the prop pushed the water through the 
stovepipe and out of the boat.—Ivan Johan- 
sen, Ontario, Canada, 


The hase project 


Used like T square, triangle cuts shingles 
cover. An inch scale may be scri 


ion is handy 
6” to be cut 
shingle in 


Hypotenuse, the long side of 
triangle proper, should match 
the hip angle of roof for use 
in cutting shingles to match. 


juare 
jase for convenience. 
Bike Mirror “Inspects” Machinery 

A SWIVEL-JOINTED 
bicycle mirror fitted 
with an adjustable ex- 
tension handle will en- 
able you to see bel 
and under machines, 
between walls, or 
around heavy fixtures, 
To extend reach of the 
mirror, slip a length of 
close-fitting fiber or 
metal tubing over the 
handle as shown.— 
Fred Lettino, Astoria, 
N.Y. 


Cable Sheathing Protects Tubing 
Wuen small-diameter copper or brass 
tubing must be used in exposed places where 
protection is required, BX cable sheathing is 
often satisfactory. Draw out the wire and 
insert the tubing, as 
shown in the photo at 
right. The metal BX 
sheathing is so flexible 
that it can be bent 
with the tubing in- 
side it—R. Hanscom, © 
Elmhurst, I. 
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(e™ DO IT THE EASY WAY 


If a shoe blisters your foot, try this: Rub 
paraffin on the shoe’s rough spot. Repeat 
the treatment for several days and sprin- 
kle talcum powder on the spot. 


If it’s hard to 
reach the spot 
where you want to 
ae a zal try 
this: Bend a pipe 
U cleaner around the 
nail to hold it, start 
the nail, remove 
the cleaner, and 
finish hammering. 


mi 


Dowels Anchor Screws in Soft Wood 

Where screws must 
be driven tightly into 
the end grain of very 
soft wood, or into 
wood where there are 
splits or old screw 
holes, the method il- 
lustrated will give 
better anchorage. 
Turn the screws 
through the dowels 
and they will take 
firm hold.—J. S. Hatch- 
er, Falls Church, Va. 


power’ 
SECTIONS 


Corrugated Strip Holds Pen Nibs 
To keep lettering-pen nibs handy and 
ready for easy selection, insert them in cor- 
rugated paper wrapped around the ink bot- 
tle. The corrugated 
strip should be slight- 
ly shorter in length 
than the circumfer- 
ence of the bottle. 
. Secure the ends with 
MS" cellulose tape—John 
J. Rea, Urbana, Ill. 
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If your pipe stem fits tightly, making it 
diffoult to remove for cleaning, try tis: 
Rub the point of a soft lead pencil on the 
shank to lubricate it 


If your medicine 
dropper is liable 
to be knocked off a 
table or mislaid, try 
this: Slip an ordi- 
nary pencil clip 
over it and clip it 
to the edge of a 
drinking glass. 


Cement Grips Undersize Screws 
Recentiy I had a job to finish and ran 
short of some special shouldered machine 
screws. The only similar ones I had were 
about .002” undersize. Recalling an old 
toolmaker’s dodge, I mixed litharge and 
glycerine to the consistency of thin putty. 
I spread it thinly over the threads and 
screwed the parts together. After two weeks 
of drying, I tested the job. None of the 
screws could be loosened with a screw- 
driver—H. P. Boettcher, Jersey City, N. J. 


Window Lock Locks Ladder Legs 


A STEPLADDER can 
be awkward for one 
person to carty. To 
prevent the legs from 
spraddling apart, I at- 
tached an ordinary 
window lock that 
holds the legs togeth- 
er when I move the 
ladder. I screwed the 
lock near the bottom 
of the legs.—Mrs. 
Eleanor Tilden, Alta- 
dena, Calif. 


This Sign Won't aa the Tree 


Namane a sign toa 
roadside tree is bad 
for the tree and, if it 
must be removed from 
time to time, it’s bad 
for the sign. If you 
have a tree of the right 
ize on your property, 
nies asi 4) nail the sign to a sec- 

tion of an old tire and 
clamp it around the tree trunk.—Ervin L. 
Strayhorn, Beebe, Ark. 


Miniature Motors Fit Many Jobs 


git 
as 


A New line of tiny motors offers units suit- 
able for model work or use in small blowers, 
aireraft-control equipment, and the like. The 
line, made by Servo-Tek Products Co., 
Paterson, N.J., includes DC voltage ratings 
from 6 to 28, a choice of standard or high- 
altitude brushes, and two mounting styles. 
The motors weigh about 2% oz. and measure 
1%” in diameter by 1%” in length. All models 
have ring-type Alnico field magnets and 
ball-bearing drives. 


Soap Kills Squeak, Saves Clothes 


Purninc a little oil on the hinges of a 
closet door when they squeak takes care of 


F the noise, but doesn’t 
+ 


do your clothes any 
good if they acci- 
dentally touch the oil. 
A little soap works just 
as well and is non- 
spotting —R. F. Dono- 
van, Guttenberg, N. J. 


Sprayer Placed on Dolly 
Can Be Hauled to Job 


Fasrenep to a platform that has two big 
casters at one end and short legs at the 
other, my paint sprayer is now a mobile 
unit. It vibrates and creeps less than it did 
on the floor. The switch, mounted on a 
wooden upright, is easy to reach. 

The compressor shown came with spring- 
mounted rubber feet. I detached the feet, 
fastened them to the %” plywood platform, 
and remounted the compressor on them. 

A box for the gun could be built right on 
the dolly. The handle could be hinged and 
the switch mounted nea) end and con- 
nected with a flexible wire loop. When 
locked in a vertical position, the handle 
would serve the purpose of the other upright 
shown.—Herhert Pfister, New York City. 


® 
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Gus Solves One for the Judge 


With the Judge’s car on trial for mal- 
feasance, the Model Garage owner 
cross-examines and renders a decision. 


By Martin Bunn 


US WILSON never will understand why 

so many car owners always put off neces- 
sary car re| until the last moment. Take 
the business of getting their cars ready for 
vacation trips. It's the same way every year. 
Come June, and the first hot spell, and the 
folks in our town descend on the Model 
Garage in droves and expect Gus to put 
their cars in shape overnight. Gus doesn’t 
mind working late on an emergency job, but 
he hates like the devil to give up his eve- 


nings doing work that could have been done 
weeks before. 

This year has been no different. A few 
afternoons ago, after a particularly hectic 
morning spent dealing with customers who 
were in a hurry, Gus looked at the cars lined 
up on the repair-shop floor and groaned. 

“There's more rush work stacked up here 
right now,” he grumbled to Stan Hicks, 
“than we can handle in...” 

Just then the jingle of the office phone 
interrupted. 

“T'll get it,” said Stan. 

A few minutes later Stan came back out 
of the office. 

“That was Judge Tate’s wife,” he ex- 
plained to Gus, who had started to work on 


one of the cars. “She’s stuck down near the 
savings bank. Claims something exploded 
under the hood when she tried to start the 
car. She sounded scared and wants someone 
to come right down.” 

Gus didn’t answer. He didn’t even look 
up from the row of spark plugs he was 
cleaning and adjusting. After several mo- 
ments of silence, Stan said, “Well, what do 
we do, boss?” 

“Oh, go on down,” Gus grumbled. “We're 
so far behind in our work now that one more 
car won't matter.” 

About 20 minutes later Gus heard the 
wrecker pull up and stop outside the shop 
doors. “Well, what was wrong with the 
Tate car?” he called as Stan entered the 
shop. 

“Blamed if I know, but it’s running okay 
now,” Stan reported. “When I got there, I 
pushed the starter button and when nothing 
happened, I got out and opened the hood. 
The cap was completely off the distributor 


As Judge Tate got behind the wheel of his 
car, Gus Wilson raised the hood, 
“Okay, now start her up,” he called out. 


and dangling by its wires. I snapped it back 
into place, tried the starter again, and the 
motor caught right away. That's all there 
‘was to it.” 
“What did you do then?” asked Gus. 
“What do you mean, what did I do then?” 
Stan asked, puzzled. “I told Mrs. Tate that 


the car was all right. What else?” 
“But Stan, you know distributor caps just 
don’t come loose of their own accord. Didn't 
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you try to find out what made it come off in 
the first place?” 

“Well, you see, boss,” Stan explained, “I 
figured that the loud ‘pop’ she claimed she 
heard was probably some other car back- 
firing. You know how dames are when it 
comes to car noises. As for the distributor 
cap, I figured it had either jiggled loose or 
some wise kid had taken it off just to see 
the fun.” 

Gus looked at Stan and shook his head. 
Then he said, “Well, I'll bet you a buck 
against a broken wrist pin we'll be hearing 
from the Tates again.” 

For a time it looked as if Stan might win 
the bet. They hadn’t heard a word from 
the Tates. Then, one evening, just as Gus 
was getting ready to close up shop for the 
day, a car pulled up in front of the garage. 
Old Judge Tate was at the wheel. 


Stan Loses 


“Good evening, Judge,” Gus greeted the 
elderly man as he walked toward the car. 
“Something we can do for you?” 

“I hope so,” the Judge replied smiling. 
“T’ve been having trouble with this car, and 
this is the first chance I've had to bring it 
around. It all started about a week ago.” 

“That the time Mrs. Tate got stuck down 
near the bank?” Gus asked, expecting some 
sort of rebuke for Stan’s failure to find out 
what actually was causing the trouble. 

“Precisely, and your man was kind enough 
to come down and get the car started for 
Mrs. Tate,” the old Judge replied mildly. 
“He found that the distributor cap had come 
loose.” 

Gus nodded. 

“Well, oddly enough,” the Judge went on, 
“it’s happened to me several times since 
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when I’ve tried to start the car after it’s been 
parked for a short time. Each time it's hap- 
pened just after I've pushed the starter but- 
ton, There’s a loud ‘pop,’ and when I lift the 
hood I find that the distributor cap is off. 
Once I put it back, the engine starts easily.” 

“Have any trouble starting it first thing in 
the morning?” queried Gus. 

“No, not particularly,” replied the Judge. 

“Well, let's drive her into the shop and 
have a look.” 

When the Judge had eased his sedan to a 
stop in the middle of the repair-shop floor, 
he set the hand brake, and turned off the 
ignition. As he opened the door, Gus mo- 
tioned to him. 


Trouble Won't Perform 


“Stay right there, Judge. I want you to 
start and stop the engine for me a few times. 
Stan’s gone for the day, so you'll have to 
pinch-hit.” 

As he talked, Gus walked around to the 
front of the car and raised the hood. “Okay, 
now start her up,” he called to the Judge. 

The engine started right up, and Gus 
didn’t notice anything out of the ordinary as 
he peered under the hood. 

“All right, now stop her, wait a moment or 
so, and start her up again,” Gus directed. 

‘The Judge did as Gus told him. There 
still were no signs of trouble, so Gus sig- 
naled-for the ignition to be turned off. 

“I guess you think I've been imagining 
things,” Tate said, grinning, as he joined 
Gus at the side of the opened hood. 

“Not at all,” Gus assured him. “Automo- 
biles are like kids and television sets—they 
won't do the right thing when you want 
them to show off.” 

‘As Judge Tate watched, Gus reached in 
and began removing the cap from the dis- 
tributor. “These spring clips could be 
tighter,” he said as he unlatched the cap 
and turned it bottom side up so he could 
see the contacts. “Had any work done on 
this distributor lately?” 


Stan Takes a Kidding 


The Judge thought for a moment. “Well, 
come to think of it,” he said finally, “a me- 
chanic where we spent our vacation last 
summer put in a new set of ignition wires 
for me and he made some comment about 
filing the distributor points.” 

“Judge, do you suppose you could leave 
the car here?” Gus asked. “I want to give 


[Continued on page 210] 


A Pipe Rack in Your Car. A piece of in- 
ner-tube rubber between two suction cups 
on windshield or dash makes a convenient 
pipe rack. Use cups with threaded shafts. 
Make holes in the rubber, slip it on the 
shafts, and tighten the nuts. 


Wrench Holds Down Pedal. When it's 
necessary to keep the brake or clutch pedal 
depressed while you are working on a car, 
a large adjustable wrench does the job con- 
veniently. With the pedal depressed, place 
the wrench handle against the pad and 
tighten the jaws on the shank of the com- 
panion pedal. 


Turn the page, please, for eight more auto hints. 


End Wrench Spreads Tire. 


It’s difficult 
to apply a patch to the inside of a tire casing 
without a tire spreader. As a handy sub- 
stitute, take a large open-end wrench and 
prop the sides of the casing apart as shown 
in the drawing above. 


WEIGHTS AT 
POINT OPPOSITE 
HEAVY POINT 


HEAVY POINT 
OF WHEEL 
TOUCHES: 
TABLE 


Balancing a Wheel. If carefully assem- 
bled, this rig will let you correct the static 
balance of your wheels. Mount a support 
arm over a leveled table or bench. Make a 
shouldered disk with a support ring that 
just presses into the wheel center. This 
must fit exactly to keep the hook-eye cen- 
tered. Use rim weights to level the wheel. 
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Tightening a Brake Cable. In some cases, 
you can take up slack in a parking-brake 
cable as shown here. Be careful to locate 
the chain link and bolt in a free area so 
that they will not interfere with the travel 
of the brake cable. 


Homemade Wheel Puller. Find an old 
wheel that will fit the car and burn off the 
tim with a torch, leaving just the center disk. 
Weld the pipe to it, the cap to the pipe, the 
nut to the cap, and the handle to the screw 
head. To pull a drum, remove the wheel 
nut, attach the disk, and turn the screw 
against the spindle. 
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Rotation Chart Guides Mechanic. Dif- 
ferent garages may rotate tires in differ- 
ent patterns. To make sure yours are trans- 
posed in the same way each time, cement 
a diagram under the trunk lid. Instruct the 
mechanic to follow this pattern. 


Patching a Floor Mat. A worn floor mat 
can be patched with a piece cut from a 
rubber stair tread or a discarded mat of 
similar pattern. Cut the mat hole square or 
rectangular and trim the patch to fit. Ce- 
ment the patch to a larger sheet of inner- 


tube rubber. Then cement the rubber to 
the underside of the mat. 


eh Le 


One Way to Repair a Muffler. You may 
save the price of a new muffler by using a 
little furnace cement. Clean the area and 
cement a steel patch over the hole. Don’t 
start the engine until it dries. The repair 
may extend muffler life a year or more. 


Magnetized Keepers Stay Put. A De- 
troit mechanic has figured out an easy way 
to beat the usual grease-packing method of 
installing valve-keepers on an L-head en- 
gine. When he takes the engine down he 
puts the keepers in a box with a strong 
magnet. When it’s time for reassembly, they 
have enough magnetism to cling to the stem. 


into a narrow garage, install an old mirror 
on the back wall of the garage so that you 
watch the right side of the car. A dark 
board mounted outside a window pane will 
often substitute for the mirror. 


Never Oil Solenoid Plunger. The plung- 
er (arrow) of a solenoid mounted on a 
cranking motor may look as if it needs oil 
occasionally—but don't apply it. Oil there 
will promote gum formation and cold- 
weather sticking. Apply a little engine oil, 


however, to the solenoid linkage joints, as 
above, every 1,000 miles or so. 
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Turn Signals Double 
as Back Up Lights By Walter E. Burton 


—] New jumbo-size lamps blink a brighter warning to drivers 
FRONT: SIONAL LigeTs behind you. Here’s how you can fit the system to your car. 


TURN SWITCH 


sional 
BacK-up, 
tients 


a enough to command atten- 
tion in the brightest sunlight, these tum 
signals become excellent back-up lights at 
night at the flick of a switch. The heart of 
the system is a pair of large, amber-lensed 
lamps originally designed for trucks and 
only recently marketed for passenger cars. 

You can install the system from scratch, 
or substitute the lamps for existing turn sig- 
nals if you feel your present ones aren't con- 
spicuous enough. 

Here’s what you'll need if you start 
from scratch: 
© Two “Class A, Type 1” tumn-signal lamps 
for the rear of the car. These are made by 
many manufacturers and can be had in 
either sealed-reflector or separate-reflector 
form. A typical sealed-reflector unit has a 
4X” amber lens and corresponds to a 21- 
candlepower bulb. 
© Suitable housings for the lamps. The 
sealed-reflector unit mentioned fits nicely in 
a housing for a common fog lamp. 

@ A flasher unit. 

© A steering-column turn-signal switch. 

@ A standard double-pole, single-throw 
switch for dash or under-dash mounting, If 
possible, get a fog-light switch with a built- 
fg pilot light and attached 10-15-ampere 
use, 

© Two 6-volt pilot lamps of one or two 
ndlepower and suitable mounts. 

@ A quantity of 14- or 16-gauge flexible 
hook-up wire. This should have all-weather 
insulation for use under the car. 

@ A pair of conventional turn-signal lights 
for the front of the car. As an alterna 
you can convert the parking lights by 
stalling double-contact sockets and double- 
filament bulbs of 21-3 candlepower. One 
filament will then give 21 candlepower for 
signaling, the other 3 for parking. 

‘Most of these parts are included in turn- 
signal kits, although you usually will have 
to substitute Class A lamps for the rear units 
provided. 

Installing the system. Mount the rear 
lamps as far apart as possible, not less than 
three feet, and high enough for easy visibil- 
ity. Adjust them so that the beams point 
straight to the rear. 

Wire the system so it will be cut off when 
the ignition switch is off. While you can in- 
stall a switch to turn on the back-up lights 
automatically when you shift into reverse, 
this has to be a double-pole type, and it isn’t 
to mount. A manual switch serves just 
as well. 


umps 


Latte 
You can mount switch under the dash, 


fuse a 


knob. 


Lamp was ted in 
this case by drilling a 


hole through car 
for a bolt. It 

also be placed on 
bumper bracket. Here, 
lamp. wiring. is. shown 


being connected 


vertically is helpful i 
al lamp unit. 
Stick should be eq 

distant from top 
bottom of lamp 
Be sure wire is pro- 
tected from shorts, 


Replacing existing lights. If your ca 
already has turn-signal equipment, you will 
need only the two re 


lamp units, a back-up 
switch, sé bit of luck in un- 
tangling the origin system, 
Basically,-you must disconnect the two 
wires running from the turn switch to the 
ar signal lamps and replace them 
with wires from the switch to the new 
lamps. Your car wiring diagram should 
straighten out any difficulties. END 


NEXT MONTH: How to install a spotlight 
and fog lights in a car. 
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Radiator hose wears out on the inside. 
Pinch top and bottom hose connec- 

tions. If they feel spongy, you need new 

ones. Check the clamps for tightness. 


Spark plugs. Scraping carbon from the 
electrodes will make a world of differ- 
ence, Replace any plugs that are cracked. 


Is your oil heavy enough for pro- 
longed driving in hot weather? It may 

pay you to switch to heavier grade than you 

normally use. Carry extra can in trunk. 


Tools. Jack, lug wrench, and screw 

driver are the absolute minimum re- 
quirements. A hammer, tire pump, tire irons, 
tube repair kit, pliers, spare fuses, and a 
flashlight are good insurance. 
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Wire-brush corrosion from the bat- 
tery terminals, wash with baking soda 
and water, rinse, and apply petroleum jelly. 
Check cells with hydrometer. Charge if low. 


Spare tire. [s it in good condition and 
properly inflated? 


Clean the cleaners—the carburetor 

air cleaner, the breather cap and vent- 
pipe filter (if you have one), and the fuel- 
pump sediment bow] and strainer. 


Brakes. Are they aligned? Does one 
tend to grab when they are applied? 


A frayed fan belt may give way while 
you are miles from help. Replace it be- 
fore you start. Also lubricate fan bearings. 


Front wheels. Are they aligned? If 
not, the tires will wear away rapidly. 


Worn Shafts Let Dirt into Engine 

Wuen you take a carburetor apart, check 
the choke and throttle shafts for wear. The 
choke shaft indicated by the pencil above 
was so worn that abrasive dirt was sucked 
into the engine. Such wear can cause rough 
idling and make accurate setting impossible. 
A new carburetor is the best remedy.—E. F. 
Lindsley, North Prairie, Wis. 


A SMALL mirror at- 
tached to the back of 
the sun visor on the 
passenger's side of 
your car will be ap- 
preciated by the wom- 
en of your family. Per- 
haps you have a large 
broken one from which 
you can cut a small 
rectangular piece. At- 


ees: tach it with tape. 


= ~ 


Deflector Keeps Bugs Off Windshield 
Tue air-stream deflector pictured above is 
designed to sweep insects and dust above a 
car, and thus keep the windshield clear. 
Made of plastic in a choice of three colors 
by Lessco, Inc., of Franklin, Pa., it snaps on 
the hood ornament or center hood mok 
On cars that do not have such trimmin; 
can be mounted on the hood with screws. 


Hand Grinder Cleans Spark Plugs 
1UCKING a circular brush or polishing 
wher a hand power tool as shown at the 
left makes it easy to clean spark-plug points. 
Grinding disks will clean up burned pl. 
but take care not to overdo the job. 
H. Leeper, Canton, Ohio. 


Aluminum Bracket Holds Club Emblem 

Bracke to the bottom edge of my car’s 
trunk lid, my club emblem now rises with 
the lid—and doesn’t get in the way as it 
used to when attached to the license bracket. 
Setscrews in the bracket bear against the 
inner edge of the lid. A square of inner- 
tubing protects the paint—Harrison Neu- 
stadt, New York City. 


a 


ALUMinun 
‘STRAp 


evens | 
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Soft tir 
competing drive re 
in inflated. Rules al 


best compromise for wide 
tered on the run 
> prevent alteration 
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Facts About the Economy Run 


Les Vizanp, who answers Gus Wilson’s 
questions below, won the Sweepstakes 
Trophy in this year’s Mobilgas Economy 
Run. The 840-mile course from Los An- 
geles to the Grand Canyon included 70 
miles of city driving, 345 miles of moun- 
tain roads, and 425 on the level. 

Winners were determined by a ton- 
mile formula that puts all cars on an 
equal footing. Viland’s actual average of 
25.448 miles per gallon was bettered by 
five class winners—a six-cylinder Nash 


Rambler, 31 linder Henry J, 
rudebaker Commander, 28.001; 
.994; and Mercury, 25.945. 


But Viland’s score by the formula, 66.484 
ton-miles per gallon, made him the grand 
champion gasoline-conserver. 


Winning car driven by Les Viland (inset) hit 
. good 


up the Argus Mountai 
fornia on first day of the two-day run, 


By This Year’s Stingiest Driver 


Les Viland tells how he coaxed more 
miles out of each gallon to win the 
country’s major economy race. 


Dear Gus Wilson: 

Here are answers to your ques- 
tions about how I won this year's 
stock-car Mobilgas Economy Run by 
averaging 25.448 miles a gallon with 
a Lincoln sedan. Every good citi- 
zen should get all he can out of his 
gas nowadays, and I hope these tips 
will help your readers go farther 
with less. 

The car I drove was strictly 
stock. No souping up or mechanical 
changes were permitted. It had a 
handshift and overdrive. 

We usually think of gas in terms 
of gallons, but I saved it in drops 

-and believe me the drops add up. 


How was the carburetor adjusted? An 
engine operates differently in dense 
and rare atmospheres, in desert heat 
and mountain cold. The route of the 
Economy Run passes through Death 

Valley 280 feet below sea level and 
across mountains 7,300 feet high. 

The average altitude is about 3,500 


feet. So we allowed one step lean 
on the carburetor jets. The slight- 
ly lean setting gave me a fair aver- 
for the whole run, Spark plugs, 
timing, and other vital parts were 

set according to the factory manual. 


How did I start the engine? The 
Lincoln has an automatic choke. The 
carburetor was adjusted so the en- 
gine would idle smoothly at 375 
T.p.m. when cold. Clutch in, car in 
low gear, I turned the key, touched 
the starter button, let the clutch 
out, and was rolling within one-half 
second. 


Does the manufacturer approve of 
this? Not exactly. Most operators’ 
manuals advise you to let a cold 
engine idle until the water is warm 
--100° or so. Point is, avoid load- 
ing the motor until lubricating oil 
is thoroughly distributed. I started 
slowly, with a "soft" throttle. 


How did I upshift? Normally I go 
into second at five miles an hour, 
into high at 15, into overdrive 
around 30. During the run I started 
shifting out of low as soon as the 
car was moving . . . second at 
three, high at five. Upshift at the 
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slowest speed you can without mak- 
ing the engine work too hard in the 
higher gear. The slower the engine 
turns in relation to the car's 
speed, the less gas is consumed. 
Metering during test runs gave 
the answer: quick shifting saved 
four thimbles of gas on each start. 
On 15 starts from traffic lights and 
official check points, I saved 60 
thimbles, or 1/30 gallon. 
Ever upshift directly from low to 
high? Under some conditions on a 
level road with the engine war 
When a cold engine is accelerated 
quickly, the pistons tend to scuff 
the cylinder walls because the oil 
is not warm and flowing. Often dur- 
ing the run I shifted directly from 
first to high at five miles an hour 
to keep down the engine r.p.m. It's 
an acceptable practice when done 
with restraint and when a too-heavy 
throttle doesn't cause the engine 
to lug. 


Hit a stoplight while it's green? 
Always, when traffic permits. From 
four to nine times more gas flows 
when you start from a standstill. I 
went through all but one of 32 Los 
Angeles traffic signals in high. To 
avoid that single red light, I would 
have had to go faster than the law 
Permits, or slow into low gear. It 
was better to stop 30 seconds, and 
cut the engine. 


Normal speed on the open road? Most 
economical speed for the average car 
falls somewhere between 30 and 35 
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Gassing up. An inspector doled 
out fuel drop by drop with a syringe 
and graduate at a service stop. In 
the run, all cars were leveled and 
filled to an exact specification be- 
fore the gas tank was sealed. Be- 
fore his tank was sealed, one con- 
testant taped the gas-cap chain as 
below to keep it from marring the 
int. Viland did not fill his tank 
full because the extra weight would 
have reduced his gas mileage. 


m2) 


miles an hour. The first day we had 
to cover 541 miles in 13% hours for 
a 40-mile average. Slowdowns caused 
by traffic and signal stops meant I 
had to average 45 when moving. I 
studied my special map carefully, 
and actually averaged 40.3. On the 
229-mile second leg I averaged 40.6, 
thanks to some long downgrades. If 
I could have kept it down to 35, gas 
mileage would have improved con- 
siderably. 


Did I speed up to approach a hill? 
About five miles an hour. The added 
engine revolutions meant I could 
keep a more even load on the engine 
during the upgrade pull. Also, by 
depressing the throttle gently and 
maintaining a constant speed, I 
could avoid using the carburetor's 
power jet. By not going beyond 
nine-tenths full throttle I pre- 
vented that extra waste of fuel. 
When to downshift? The feel of 
your motor is your best guide. 

I did not follow this rule. I 
shifted arbitrarily to second, keep- 
ing the throttle well open, whenever 
the speedometer dropped to 25. This 
procedure enabled me to build up 
enough speed so I could upshift 
quickly to gas-saving high gear. 
Driving wide open in second is 
wasteful of gas, but in this case 
temporary waste paid dividends. 

What about automatic transmissions? 
While these very properly shift down 
without the driver's help when the 
pull gets a little tough, that very 


But 


Me 


fact keeps them out of the Economy 
Run. We relied upon rules-of-thumb 
for shifting, both up and down. 
Faster downgrade? Naturally, but 
always in gear--that's one of the 
AAA rules governing the run. On 
quite steep hills, I let her out to 
55, and occasionally 65. (Highway 
officers permit a slight "courtesy" 
overspeeding.) Little is gained 
from coasting in neutral. Idling or 
pulling more vacuum on the jets by 
high-speed running against compres- 
sion makes no appreciable difference 
in gas consumption. 

Did I keep overdrive in operation 
constantly? Except when descending 
Steep grades. On milder hills I 
used overdrive for compression brak- 
ing. It's a good rule to roll 
against overdrive compression until 
this ceases to hold the car at a de- 
sired speed. Then, instead of using 
the brakes, shift down to whatever 
gear may be needed. 

What was the effect of altitude on 
my handling of the car? Remember, 
I drove one day through 95° heat in 
Death Valley, 280 feet below sea 
level, only to climb the next day 
7,330 feet above the sea with the 


Around sea level throttle 
pressure must be gentle to prevent 
detonation; on the mountain top sud- 
den full throttle does not force 


tant. 


detonation. That's due largely to 
the change in the engine compression 
ratio between Death Valley (7:1) and 
the highest pass (6:1), resulting 
from the change in atmospheric 
pressurt 

Did gas evaporate in the desert? 
The percentage of loss in the tank 
was too small to be counted. Evap- 
oration, accounting for about one 
percent, was offset by the two-per- 


‘ Ene Money-Saving Rules 


‘on the throttle. At 35 m:p.h., 
of 144 cents a mile. At 
the throttle 


é rate uickly. At 20 

Sr Giga eats 16°00 80 porous sare pas fhe 
‘ the clutch. Riding it wears out 
il it isn't worth 
‘percent more gas to beat the other guy 


Weights added to each 
car raised total pas- 
senger weight to 750 
pounds so all would be 
equal in this respect 
Each car carried dri 
er, relief driver, me- 
chanic, AAA observer. 


cent increase in volume as it 
warmed. That's why it pays to fill 
up in the morning before the sun 

warms a station's underground tanks. 


Did I fill the tank full? No, but 
not for the reason you may think. 
Every pound of weight cut my gas 
mileage fractionally. I took only 
enough to reach the next stop, plus 
four gallons for safety. Too, 
leaving a little air space kept the 
precious stuff from sloshing out at 
corners. 


How much air in the tires? I 

started with 28 pounds in front, 26 
in the rear--two pounds above the 
normal Lincoln recommendation and 
all the contest rules would allow. 
Personally, I prefer 32 and 30 for 
all driving. The higher pressure 
means less flexing of the walls and 


a saving of gas. And I never let 
any pressure out. If it goes up, 
it's bound to come down. A tire in 


good condition can easily withstand 
100 pounds internal pressure. 


What oil weight? In the run I used 
@ very light oil--No. 5. The 
heavier the oil, the more gas it 
takes to drive the car. My personal 
preference for ordinary driving in a 
new car is to use S.A.E. 10 oil un- 
til I need a quart every 700 miles. 
Only then do I use a heavier grade. 


Les Viland, sweepstakes winner, 
1951 Mobilgas Economy Run 


across an intersection. 
Pace yourself to avoid red lights. Fewer 
wt te” Shut off the tose, 
3 it 
park and save pennies, lots ef them. 
Spare the choke. you have an auto- 
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Back-Yard Barbecue Cart Folds Up 
For Easy Storage in Garage or Shed 


Hene’s a homemade serving cart that 
will make it a lot easier for you to move out 
to the back-yard fireplace for picnic sup- 
pers this summer, You can use it to haul 
food and equipment back and forth and 
as a serving table during the meal. 

The crossed legs may require a bit of 
painstaking fitting to make the cart fold up 
smoothly, but otherwise the construction is 
simple. For the most part, you can use 
stock lumber sizes, and simply cut the 
pieces the required lengths. Space the tray 
slats slightly apart, or make the tray solid, 
A pair of scooter wheels can be used if you'd 
rather not make wooden wheels, 


Tray on Drawer Makes Work Table 


vides extra work space in a small kitche: 
Benj. Nielsen, Aurora, Neb. 


‘SOME COLD ROLLED, 
PUT IT ON THE 
DIVIDING HEAD IN 
THE MILLER, AND 


‘What are they talking about? 
‘Where do they work? Answer below. 


They are machinists, A finished shaft with 
three flat surfaces equally spaced was wanted. 
A dividing head supports work in a machine 
and accurately divides a circle into equal 
parts, Cold roiled is a common type of steel. 
‘A miller is a milling machine that shapes and 
dresses metal surfaces, 


172 rorutar science 


Plywood Ring Handles Hot Coffee 
Since a cardboard 
container of hot coffee > 
is often hard to han- 
dle, 1 jigsawed this 
plywood ring to serve 
as a grip. Cut the in- 
side diameter of the 
ring so it comes up 
about 1” from the top 
of the cup. Then just 
slip the container down through the ring.— 
H. B. Graeff, Los Angeles. 


Plastic Gun Shoots Smoke Rings 

Tue rocket-shaped plastic gun below 
shoots perfect smoke rings. A matchlike 
chemical smoke pellet, inserted in the am- 
munition chamber, hits a fixed striker strip 
when the chamber is closed. A trigger-op- 
erated thrust mechanism then releases the 
smoke in rings. The maker, Nu-Age Prod- 
ucts, Beverly Hills, Calif., says the smoke is 
nontoxic and that there is no danger of fire. 
A supply of pellets and striker-strip replace- 
ments comes with the gun. 


Make 
Your Gate 


Sturdy 
and Pretty - gi 


Six handsome hand-tool designs to replace a sprung or droopy gate. 


‘OUR gate should belong to your house and grounds. It 
should also be sturdy enough to withstand the weather 
and the punishment of young cowboys who consider it a pony. 
No complicated mortise-and-tenon joints are required in the The front and back of 
gates pictured here and on the next two pages. Horizontal rails thiy. gate. are. entirely 
should be lapped on top of uprights, wherever possible, to keep different, but, both are 
rain from ping into end grain, and vertical members that hanes me. All joints, 
cannot be protected this way should be pointed or tapered so including the diagonals, 
that moisture can drain off back are ghied and 
Paint is your gate’s best protection against rot. The most screwed together before 
vulnerable parts—and the hardest to protect-are cracks, crev- _stoll is cut in the top, 
ices, and joints. It's often a good idea to paint meeting surfaces 
on individual parts before assembly. If you join the pieces while 
the paint is still tacky, some paint will run into the seams and 
seal them,—Max Alth, Yonkers, N.Y. 


GLUE AND 
SCREW 


Turn the page, please, for five more gate designs. June 1951 173 


A 82 
Cry 
woLbine 

aiet 


{ | 

ie | 

USE Loncen +} 

piewere nea 
eno Tenet 


BOTTOM TO. 
FORM CURVE 


gate needs the support of di- 
d by longer pickets. 
iation to. the 
of a picket fen 


-line appearance 
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ALTERNATIVE 
ELAM sTnips, 
‘ND SAW SLOTS,” METHODS: 
CHISEL OUT NOTCHES 


In this type of gate, uprights must fit tightly 
in rails. You can mortise rectangular holes or 
use any of t hods sketched. 
Seams could act as water traps; make sure 
they're snug, and then fill and paint them 


ee 
i} saan 
— 


A rustic ga doesn't suit every fence, but 
there are places where nothing else will do 
Rail saplings were notched into end uprights. 
Other posts were nailed to the rails. A second 
diagonal might strengthen this gate, 


cAgpiace 
M1 
OR. LAG SCREWS 


Drivewa e borrows its style from a corral 
Three-ply, girder-like construction limits ten 
dency to wrack or twist, Planks may be nailed 
and hing 
bolts. If bolts are used, nuts can be recessed 


s socured with lag screws or carr 


ate, Horl- 
half-lapped 
ed paint and 


were used for t 


zontal and vertical braces 
other joints are butted. Cr 


a missing foot suggest the g Int de 
spite the years it's square und sturdy 

A Strong Gate Needs Strong Gatepost 

Tue underground part of a gatepost is 
subject to rot and termite attack. Creosote is 
a Bood Breese retly but is difficult to apply 
properly” without impregnating equipment yaMp 
Whatever preservative used, be sure to pick a AG 
rot-resistant wood like cypress, locust, red AROUND Post PLATES. 
Tepe Chests saree tee a erie _ Bee THEN Peeve 

AAP by 4M hinge post will support th Ter oeposr 
ay house gate. ‘Set it 2 to 3 fect in the pan 
ground, tamp small stones around the base as A 
and pack soil in tightly, If the gro 
soft, nail anchor plates to the base 


or set the post in concrete. A concrete footing <a AVENE 
is extremely strong but tends to speed rottin 

To protect the wood, tar the base before y 
pour the concrete END 
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Plywood Trolling Plate Is Adjustable 


eZ 
* B Rae’ Two tious these: anna scraps of X'saatine plywood: wid 
¥ a few bolts turned out this trolling plate for my outboard, 


5 As you can see in the sketch, it’s bolted to the transom to 

4 one side of the centerline. The photo shows the plate in 

© trolling position. For straight running, loosen the wing nut 

and pull the plate up. Countersink the bolt for the wing nut 
} so the bolt head doesn’t scrape on the transom. 

>) __ Apply three coats of marine varnish before assembling the 

"1 plate—A. M. Chase, Wenatchee, Wash. 


Draw 
the pattern directly on the wood (I used 
balsa) and cut it out with a coping saw. 
Round off all edges with a knife and sand 
the with medium and then fine sand- 
paper. Bore two holes for fastening the 
rack to door or wall and use countersunk 
wood screws. 

inish with two coats of clear varnish, 
lightly sanding the surf: fter the first gta tigate” 
coat has dried. If bal used, apply sev- 

eral coats of sealer first, sanding between 
coats.—Frank Shore, New York City. 


Qilcan Keeps Dye from Evaporating 


AN orpinary oil- 
can makes a handy, 
airtight container for 
marking blue or lay- 
out dye. Wedge the 
handle of the brush 
into the spout so that 
the bristles are kept 
immersed in the dye 
and air is sealed off.— 
W. H. McClay, Pasa- 
dena, Calif. 


Quick Substitutes for Sail Battens 
Fon small sailboats, 
yardsticks cut to de- 
sired length will do 
very well as sail bat- 
tens. Sand the edges 
round and round one 
end so the stick will 
be easier to insert in 
the batten pocket.— 
Jim Miller, Moline, Ill. 
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By H.L. Kelso 


Puffing a cigar to let a fireman know 
you want stack smoke is a trick of 
the trade in railroad photography. 


UST let me hear a mighty locomotive 

at work on a grade, or the long low 

moan of a steam chime whistle, and my 
trigger finger gets as itchy as the meanest 
western gunman’s. For I love trains—and 
make a hobby of photographing them. 
good railroad pictures, nothing sen- 
has to happen. But there's never a 
ny true enthusiast will tell you 
there's no more impressive sight than a 
steam locomotive with side rods and drivers 
flashing and its stack spouting smoke and 
steam to high heaven. 

In my book the most thrilling of all rail- 
road pictures is a speeding train coming 
practically head on. Another favorite type 
is known to railroad photographers as a 
smokeroo. This requires smoke from the 
stack, the more the better. However, heavy 
black smoke indicates a waste of fuel, and 
a good fireman tries to keep it down, 

The surest way to get smoke is to ar- 
range for it in advance. After picking my 
shooting spot, I go to where a train has 
stopped and make a deal with the engine 
crew for plenty of smoke when they come 
by. Some smoke of your own, in the form 
of a couple of cigars, is generally considered 
a fair trade, 

If it’s impossible to arrange for smoke 
in advance, I light up a cigar while the 
train is approaching. Puffing heavily on the 


Smokeroo. That's what train photographers 
call shots like this one of the Santa Fe's Grand 
Canyon Limited. 
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cigar, I point to it to attract the attention of 
the fireman. Nine times out of ten he gets 
the idea and changes the firing controls to 
produce smoke. 

To get my pictures, I ride trains, 1 wait 
for them along the right-of-way, and I visit 
the yards and roundhouses. 


£ .} 
Mig 
ae 


with a train 


One of my most successful photos was 
taken while I was an eastbound pas: 
on the Golden Gate, the Rock Isla 
ern Pacific's famous stre From ¢ 
crew I learned our train would pull into a 
siding to let the westbound Sunset go by. 
The Sunset was then a brand 
liner and action pictures of her were much 
in demand. 

I arranged with the brake 
get off to shoot the t 
“meet. Since the 


liner 


new stre 


nan to let me 
ins as they made the 
rear car had no rear 


mous 
cameraman tut 


ners meet. For this photo, 
ed sprinter to catch his own 


=— 
COLDER 
— 
ESTATES) 


door, I had to walk the length of the car, 
plus about 40 feet more, to get behind the 
train for the shot. 

When the westbound train cleared the 
east end of the siding, my train would be- 
gin moving out to the main line. To get 
the kind of picture I wanted, I had to wait 
until my own began to move, fire the shut- 
ter, and then run like blazes to catch up. 

Now running 100 feet or more betw 
two moving trains and swinging aboard with 
a bulky 4” by 5” Speed Graphic is no mean 
feat. Try it some time. Had I failed to 
catch up, the train would have been 
stopped. But my friend, the brakeman, 


Gift photos pay off 


wo 


Id have had no end of trouble explain 
Trains like the Golden Gate are not 
run for the convenience of photographers 

But most railroaders are willing to co- 


ing. 


train. The exposure was made on fast panchro: 
matic film at a setting of 1/400 second and £/16. 
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operate if you give them a chance. I make 
it a point to take pictures of the railroad 
men themselves—and follow through by giv- 


Ouch! My aching ears! 
ing them prints. This will pay dividends. 

Like other photographers, I get an idea 
every now and then for an exhibition pi 
ture. One such attempt, the blowing loco- 
motive whistle, nearly cost me my hearing. 

I had arranged with an inspector so I 
could perch on the locomotive while he blew 
the whistle. Now a whistle sounds grand 
from a distance, but it becomes an ear- 
splitting shriek at only eight feet. Out of 
sight on the other side of the cab, the in- 
spector decided to give me plenty of time 
to take the picture. All I could do w: 
hang on—and hope he would release the 
whistle. It was some time before I could 
hear again or stop shaking. END 


talk. From eight feet away, it looked 
and sounded worse, photographer says 


ght run. Using flash, you can shoot night 
photos. A 45° angle is good with locomotive 


e, the photographer 
‘was a passenger on rear car of train at right. 


In the yards. This dramatic photo was shot into 
low morning sun as experiment in lighting. 
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Bertram Brownold made 
this grill and uses 


My Outdoor Grill 
is Safe and Portable 


You can build one like it for back-yard broiling. 


NCE you taste charcoal-broiled steak, you just don’t 
want it any other way. Store-bought outdoor grills can 
cost as much as $125, but you can make this one from an 
old 30-gallon oil drum. which is generally yours for the 
scrounging. It will do nearly anything that costly grills do. 
Its fire is so well guarded that it can be used in a small 
back yard. And it fits into the trunk of a car for picnics. 
For the grate, drill ¥” holes in the iron strips. File notches 
in ¥” rods where they pass through, and push the strips into 
these notches. Into the crescent-shaped gap left below each 
rod, drive a small cut nail, 
s bending it around the strip to 
lock it. Use the grate alone 
= for a big broiling surface. 
Burn wood on it to start char- 
coal going in the wire box 
when a smaller surface will 

do. Clean the drum well. 
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Cut out head of drum, us- 
ing hammer and cold chisel. 
File off rough spots. 


Punch bottom holes for 
draft and cut, side opening 
for stoking, ash removal. 


Grate of %4" irom rod and 
&” by 1” flat iron strip is 
suspended inside drum. 


Make charcoal box of wire 
lath, with two sides long 
enough to hook over drum. 


BUILT the lounge 

with about $10 worth 
is much less than I could 
chair for in any store. It 
too—and it is comfortable 


i: 
; 

FEL 
Ht; 


al 
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iture, 
lounge won't fold up unless you want it 
And you don’t have to be a mechanical en- 


8 


the holes indicated. 


R 
F 
5 
& 
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Drill all holes for dowels with members of op- 
sing pairs clamped together, ‘That way you'll 
‘ave all opposing holes exactly lined up. 


terns will help and avoid waste of material. 
Drill the holes with the parts clamped in 
pairs. Then assemble the leg parts with glue 
and dowels or glue and finishing nails, as in 
dicated in the drawing. Outside width of all 
leg assemblies is 19%”. 

Seat-control notches, Temporarily bolt 
the front-leg assembly to the seat frame. 
Also run the axle through the seat frame 
and back-leg assembly. Bring the back legs 
against the lower i” dowel of the seat frame 
and mark the legs for the notches. 

The depth of these notches controls the 
slope of the seat. As indicated in the draw- 


Test the fit of the back-leg assembly on the 
axle dowel. Notches have already been cut in 
this photo, This is the final check: 


ing, they give a very slight backward slope. 
Cut shallower, they will result in a level 
seat; cut deeper, a greater backward pitch. 

Remove the rear legs and cut the notches 
with a jigsaw and round file. Then put the 
legs back on and test for seat cant and leg 
folding. The back legs should fold in first 
with front legs over them, all flush within 
the frame structure. 

Stringing webbing. It's easier to do the 
webbing with the legs removed. I left them 
on, however, so that my photos would show 
more detail 

You'll need 34 yards of webbing for the 


Serew first retaining strip to frame from out- 
of frame after fastening webbing with 
They hold better than tacks 


brads. 
seven lengthwise and 22 cross strips. Don't 
cut any straps until you measure for length 
And don't measure with a tape. Use the 
webbing itself because its thickness will af 
fect the length 

Photos and drawings show you details of 


stringing. After you've put on the cross 
straps, attach the ®” by 14” top strips that 
take the 4” strap hinges with No. 4 or No. 
6 casing nails and set the heads. Then hinj 


hi 
hinges. 
hwise webbing to the 

t. Weave the 


the back to the seat with 4” stray 
and the scat to the extension with 3} 
ad the leng 
at the front of the 


dowe 


s retaining strip is screwed to frame 
from inside the frame. Countersink these screws 
so heads won't interfere with folding of legs. 


to frame after 
‘0 it, Drawing 
details, 


aining stri 
other ends of webb 
shows webbii 


Clamp 0} 
braddin 
on opposite p. 


lengthwise webbing through the cross straps. 
Bring the ends over, around, and under the 
top stretcher and brad them there. 

Finishing touches. Bolt the cleats to 
the sides with the nuts countersunk inside 
the frame so they won't foul up when you 
fold the legs. Knot 4” of white cotton rope 
h the holes in the back frame, When 
k, you only have to release 
the ropes from the cleats 

Hf you want to paint your chair, do it 
before you put on webbing. A natural finish 
can be applied after the webbing is on if 
you do it carefully END 


adjusting the L 


Join back and seat with 4 strap hinge after 
cross webbing is in place. Use 3” strap hinges 
to connect foot extension with the 
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Vinton, Towa. 


Tile Flooring Looks Like Wood 

AN ASPHALT-TILE flooring that's grained 
to look like wood is obtainable from the 
Mastic Tile Corp. of America, Newburgh. 
N.Y. The tiles are 9” by 9”, with straight- 
line indentations about 1%” apart. The tiles 
can be laid to simulate a parquet floor. 


Jigsaw Guard Protects Fingers 

3 Fastenep to the 
foot support by the 
foot nut, this guard 
will keep your fingers 
away from the blade 
but still let you see 
the work. I bent the 
guide from 16-gauge 
sheet metal and then 
dipped it in aluminum 
int.—Dave Botwi- 
Kansas City, Mo. 


Clanging Horseshoes 
Announce Visitors 

Tunze horseshoes form an 
unusual door chime on. the 
farmhouse of Keith Elwick, of 


welded heels to sides, are 
suspended on a loop of raw- 
hide from a welded eye in a 
third shoe fastened to the 
door casing. An iron clapper, 
also suspended on rawhide, 
with a pull thong at the bot- 
tom, makes the striker. 


Two shoes, 


AN otp tire, hung within a frame of poles 
or two-by-fours, makes an ideal archery tar- 
get holder. Wires strung through eye bolts 
in the tire anchor it rigidly to the frame. 
Targets are easily inserted in the tire and 
won't be forced out by the wind.—Victor H. 
Lamoy, Upper Jay, 


Hold It, Whatever It Is . . . with a Telephone Shoulder Pad 
glu 
hi 


Beswes freeing your hands while tele- 
phoning, the V-shaped shoulder rests for 
phone receivers have a multitude of other 
uses. Here are three—a handy pipe rest, a 
nontipping clip for small bottles of cement, 
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or nail polish, and a tool holder. For 

. attach the rest under a shelf in the 
op. Made of rubber, this type of rast 
is now widely available—John J. Rea, Ur- 
bana, I. 


My engines and what they cost me: The old $2 Bri 
at at upper eft—still in good shape although built in 1 
now powers a mower, the $10 four-horse Cushman a gar- 
den tractor, The $5 Power Products engine and the two 
other Briggs models are ready for such jobs as sawing 
wood, pumping water, powering a car for the children. 


One-Lung Bargains 
Do My Homework 


By E. F. Lindsley 


You, too, can make a cast-off engine run 


again. Four pages on how to do it follow. » 


2 
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'OR the man who likes to use his brains 
instead of his brawn, there's no sweeter 
music than a one-cylinder engine.chugging 
away at a burdensome home or shop chore. 
Bought secondhand and overhauled, these 
little one-lungers can be an inexpensive 
source of power for a long list of jobs. 


Just dirt is often the trouble. 
The Brigys with integral gear box (at 
right) never had a chance. It was 
covered with dirt, its air cleaner was 
one, and the fuel filter never had 
een serviced. ‘The original owner 
junked 


5 


A fouled plug or cracked high-tension lead can 
cause poor starting, half-hearted performance. 
Both of these defects are easily remedied. 


Choked air cleaner. Dirt on this one shows 


how mvch would have gone into engine if the 
cleaner hadn't been in place. This engine, my 
Powers model, won't run if dirt passes throug! 

carburetor and jams the delicate reed valves. 
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Wherever you live, it’s a safe bet that many 
are standing idle around your community, 
gathering dust and awaiting an offer of a 
few dollars. 

Some can be put in working shape with 
little effort. The original owner of my 
1949 Power Products engine sold it in dis- 


5 fe ; 
Burned ignition points. The wrong spark plug 


may cause this, Auto plug often doesn't have 
right heat range. Industrial-type plug is best. 


Here's what I found. A piece of grass under 


one valve on the valve plate caused the engine 
to stall—and the owner to sell it to me. I then 
fixed it by sealing the air cleaner at the base 
with mastic calking compound. 


gust when he couldn’t start it. Last winter 
this “no-good” engine hopped off with one 
pull on the rope while the temperature was 
below zero. And all I had done was clean 
dirt from its air cleaner. 

Bargain engines aren't on display. To 
find them, you ee to prowl through base- 


HINTS 


ON OVERHAUL 


Removing flywheel to reach the mag- 
neto may be a tough job, Retai 

nut often has left-hand threads. 
loosening, leave nut on to 
threads, ‘Strike with soft-fac 
mer, Stubbom cases may need gentle 
heating in hub area with small torch. 


piston on top cente 
open and then closes as piston moves 


Engine vibration limits life of carburetor float 
needle, This one shows considerable wear. 
Replacement is usually the best bet. 


Time on rij lope of oan so intake continues to net 
lown on intake stroke. 


ments and peer under workbenches. Some 
will be junk. But many will be worth a 
gamble. Once you have located, horse- 
traded, and lugged one home, the first 
thing is to determine its make, model, and 
serial number. 

Then go to the nearest dealer and ask to 


joint where 
leaves mage 
insulation fre~ 
quently wears there. 


tart opening with plug. le 


A badly worn oil-pump plunger should also be 
replaced. Otherwise, you run a chance of cam 
damage or costly lubrication failure. 
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see his instruction book for that model. Also 
try to get a peek at his service bulletins. As 
a rule, these are bound in the same volume. 
‘A quick reading should tell you what you 
need to know about any features of 
the engine you've bought. 


‘The connecting-rod bearing at right 
looked pretty bad when I tore down 
one of my engines. But I decided to 
see whether the rod, as well as the 
crankshaft, could be salvaged without 
resorting to an expensive regrind and 
buying any new parts, 


A micrometer check of crankpin showed out- 
of-round and taper, plus some bad ridges that 
e ‘removed or dressed down. 


would have to 


A spli 

ibrasive falls far short of best mechanical prac- 
tice. But it will dress down a moderately dam- 
aged shaft. Make lap solid, bore and ream hole 
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Jap of hard maple charged with fine 


Pay special attention to what is said 
about cam timing marks, ignition timing, 
governor setting, and carburetor float-level 
adjustment. If possible, note the piston- 
clearance recommendations. At the same 
time write down the identifying number of 


Corrosion: is another fault you're likely to 
find on a crankpin. This often results from fail- 
ure to remove old oil during winter layover. 


smooth. Then saw it apart and join with leather 
hinge. Practice on a junk shaft until you have 
the knack of lapping down high areas without 
introducing any other troubles, 


the instruction book. You can then write 
the manufacturer and request one of your 
own, if they are still available. 

Taking apart and rebuilding one of 
these little power packages is seldom diffi- 
cult. But remember to make plenty of 


To fit big end of con rod to the lapped crank- 
pin, rod and cap mating surfaces were di 

off ‘on a drill press with this surface-grinder 
setup. Placing paper under the vise raises cap 
for successive cuts. Carefully rubbing. mating 
faces on a flat mili file would also do job. 


Is rebore needed? For a top-notch job it is in 
most old engines, but you may be able to get 
along without it. In this case, a feeler was not 
needed to show severe ring wear (note big ring 
gap), but lack of a pronounced ring step at top 


identification marks while taking it apart to 
prevent confusion when you put it back to- 
gether. Check all valves, breather vents, or 
drains that remove blow-by and oil vapor 
and scavenge oil. Be sure that they are 
clean and work as they should. END 


Bearing was reamed out to diameter of the re- 
worked shaft, plus about .001”, by clamping a 
h cuts after checking. 

. Shims can be used to step 

up fod clearance; “Reaming) method can't be 
used on rods with thin babbit spun in place, 


showed ee ‘wear wasn't too bad. At right, 
of 


snug fit of .003” feeler between piston ang 
lower end of cylinder indicates old piston and 
new rings will serve. Always check cylinder 
bottom. Wear is least there. 


Tips on servicing your engines to keep them in top shape. 


Change oil often and use ja 
yood grade. If you don’t, you'll 
ielp your piston look like this. 


\ a 


Keep filter bowl clean. Flakes 
and grains of dirt 
guaranteed to clog carburetor. 


Clear (rs and leaves from 
air-cooling system. Never run 
engine without cover, bafile. 


e this are 


S 
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Spray Shield Protects Boat Riders 


Hene’s all you need to duplicate the spray 
shield pictured above: Twenty feet of %” 
galvanized steel tub- 
ing; about two feet of 
5/16” brass rod; three 


10 oz. waterproof can- 


vas. 
The shield is 10” 


Test Lights for Low Voltages 


Tus low-voltage 
test light is similar to 
a standard neon tester 
except that it operates 
on AC or DC voltages 
from 3 to 25. It is 
made by Industrial 
Devices, Inc., of Edgewater, N. J., which 
also makes a second model that has a 6- to 
50-volt range. Both types are plastic cased 
and have spring clips on the leads. 


Chain Made of Cellulose Pockets Protects Color Transparenci: 


Coton transparencies can be protected by 
encasing them in a chain of cellulose 
pockets. Cut the material slightly more than 
twice the width of a slide, fold it lengthwise 
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5 cover the lens and fire 


high forward, dropping to 5” aft. Bend the 
tubing to the inside contour of the gun- 
wales so the shield can be folded inside the 
boat. Hinge the ends of the tubing inside the 
rails with No. 14 roundhead galvanized 
wood screws. Drill the underside of the tub- 
ing to take the three 5/16” brass rods. Lace 
the canvas to the tubing at the top and 
through screw eyes on the underside of the 
rails—Clinton R. Hull, Costa Mesa, Calif. 


Wave of Hand Makes Open-Flash Photo 

Here's how to make 
open-flash-shut expos- 
ures with a minimum 
of motions. You un- 


Buack 
enao” 


the flash bulb with 
one hand, leaving the 
other free to remove 
and return the slide. 
A piece of two-con- 
ductor wire connects 
the pushbutton switch 
in series with the 
reflector and batteri 
~A. Trauffer, McClel- 
land, Iowa. 


in the middle, and separate it into pockets 
by stitching crosswise at intervals on a sew- 
ing machine. A backing of thin paper, easily 
torn away later, will help support the cel- 
lulose while it’s being 
sewn. Cut a notch in 
the open edge of each 
pocket. 

Insert the slides and 
fold the case like an 
accordion bellows. 
Each slide can be in- 
spected without re- 
moving it from its 
pocket. — Walter E. 
Burton, Akron, Ohio 


Hers a TV booster that you can tailor 
to your particular needs. It is designed 
to be adjusted to strengthen signals from one 
station, and then left alone. It is simple and 
efficient. Its tube and circuits were chosen 
to provide moderate amplification with a 
minimum of noise. 

It is tunable over either the high or low 
band, depending on which set of coils you 
make. Frequency adjustments are made by 
movable iron cores in its two tuning coils. 
You have to wind these coils yourself. 
Bandswitching is not provided for in these 
plans because it would add to the complex- 
ity and cost and reduce the booster’s effi- 
ciency. 


nects set directly to antenna, 


It will give any weak channel a shot 
in the arm, and you can build it in a 
couple of evenings for a few dollars. 


By Howard G. McEntee 


Laying out the chassis. 1 built this 
booster on the steel cover of a 4” by 5” by 
6” box. The box supports and protects this 
chassis-cover. I left the back off to permit 
air to circulate. Use the kind with the re- 
movable 5” by 6” panels; the type with the 
removable 4” by 6” sides is not suitable. 

Dimensions given on the drawings and 
photos show the location of critical parts. 
Drill all the marked holes as specified, stand 
the remaining parts on the chassis and shift 
them until they clear the sides of the box, 
and then mark and drill the rest of the 
mounting holes. 

Making the coils, The coil forms that 
I used are made by the Cambridge Thermi- 


‘Ane you annoyed because one television sta- 
tion you get doesn’t come in quite strongly 
enough for comfortable viewing? 

Rotating the antenna helps. But most of the 
time the pictures on. that channel are faint, 
snowy, and taunting. 


The author of this article designed and built , 
a booster to improve his reception of telecasts on 
Channel 13—and su led. Friends tried his 
prescription on other channels and on several 
makes of receivers—and were delighted, Maybe 
it will help you, too. 


eee 
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STEEL CABINET 


titernourme CONDENSER ”Cemanne: CONDENSERS 


No. 22 
INSULATED 
+ NO. 12 BARE 


RACKETS, 
GROMMETS, 
SPACERS 

oy 


as 


axown 
"Too.ohw. wart 
xe ane pom 
fom, "wart io 
i 4 SOCKET 


* These parts cost me $11.77 at standard retail 
prices. Thad to shop around for some of them. 
If you have some items on hand, your booster 
may cost you less. 
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HIGH-BAND COILS 
UAgue souenmuareowns Ne 


Follow these specifications exactly in making 
the coils and neutralizing condensers, 


onie Corp. (CTC) and sold by many radio- 
supply houses. Specify type LS-3 form with 
a No. 200630 high-inductance iron core. If 
you can’t get that, obtain type LS-3 60- 
megacycle coil and remove the original 
windings. 

Follow the coil dimensions and wire sizes 
shown above, place the windings exactly as 
illustrated, and wind all coils in the same 
direction. Make the turns as specified, then 
experiment if necessary. 

To keep the wire taut while winding the 
coils, solder one end of the wire to one of 
the clips on the form. Then clamp the other 


AND MOUNT PARTS ON PANEL THIS WAY 


To make mounting holes for the 300-ohm antenna-lead 
pees. drill two 5/16” holes side by side for each and 

ile them out to get rectangular slots. File off corners of 
plugs and fasten them with wire saddles as shown below. 


Access To 
PLUS SCREWS, 


In laying out the parts, follow dimensions 
wherever they are given.” You can wire the 
booster from this sketch or use the schematic 
diagram on the following page. 


end of the wire in a vise and wind the 
coil toward it. After you have the required 
number of turns, solder the wire to the 
second clip and cut off the excess wire. 
‘Apply a bit of coil dope or cellulose cement 
to keep the turns in place. 

To make the low-frequency plate coil (for 
channels 2 to 6), wind just under 3% turns, 
make a X” loop in the wire for a tap, twist 
it a few times, then continue with the other 
half of the winding, 

To make high-band coils (for channels 
7 to 13), place the connection clips 180° 
apart, then wind 2% turns. The plate coil 
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Even if you work from the pictorial diagram 
on the preceding page you should check the 


for the. high band uses heavier wire and 
fewer turns, so you should be able to wind 
the entire coil in one operation and solder 
the tap exactly in the middle. No tap is 
needed in the grid coil for either band. 

The coupling coils are self-supporting 
and are held by the screws in the twin-lead 
connectors. 

Buying the parts: The transformer is 
a type that has only recently become pop- 
ular. I used a Merit type P3045. Other 
manufacturers make very similar units. 

I tried to buy a 50-milliampere selenium 
rectifier but couldn’t, so I settled for a 
larger 75-ma. unit. In some localities you 
may be able to purchase a 2.2-mmf. ceramic 
capacitor (C4) more easily than the 2-mmf, 
condenser shown. You can use either one. 
The same is true of 250,000-ohm as against 
270,000-ohm resistors (R1 and R2). 

Mounting the parts: The coil forms 
have threaded necks that fit into 4” holes in 
the chassis and are fastened by lock screws 
on the outside. The tube socket is held by 
a couple of metal brackets. one attached to 
the chassis and the other to the aluminum 
shield that cuts the chassis in half. 

Most of the other parts are fastened with 
short 6-32 fnachine screws and nuts. 

Wiring the booster: Start by wiring 
the transformer, switch, rectifier, and power 
supply. Go next to the pilot light and tube 
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OU WIRE THE PARTS THIS WAY 


filament, and then proceed with the remain- 
ing tube-socket connections. Leave the neu- 
tralizing condensers for the last. 

Keep all leads as short as possible. If a 
wire can't be kept short, lead it near the 
chassis and keep it away from the edge. 
Check all bare wires carefully to make sure 
they aren't touching other parts or the 
chassis in the wrong places. 

I collected most of the ground connections 
at two points. One is a lug on the 4-terminal 
strip bolted to the rectifier, the other a solder 
lug on the aluminum shield, I then wired the 
two lugs together. 

Adjusting the booster: When you 
have double-checked every connection, plug 
in the booster. Before you turn it on, tune 
your receiver to a weak channel. Switch on 
the unit and connect the input side to your 
antenna and the output to the set. Label 
these on the box. 

The four adjustment points are the two 
neutralizing condensers and the movable 
slugs in the tuning coils. Set the coil 
cores so they both project about %” on the 
panel. Examine the screen for odd, wavy 
patterns and listen for a hissing sound in 
the speaker. They indicate oscillation. The 
neutralizing condensers must be adjusted to 
cancel it out. 

To adjust the condensers, use a plastic 
“neutralizing tool” or a sliver of dry wood. 


ee 


ALUMINUM 
sip 


GROMMET 
<<. 


Don't use a pencil or ordinary screwdriver. 
Move the outer windings in or out on the 
bent piece of No. 12 wire (see drawing) 
until the oscillation stops. The best position 
will probably be where the outer coil is 
more than half off the inner wire. The coiled 
wire on both condensers should be in about 
the same position. Once the circuit is prop- 
erly neutralized it should need no further 
adjustment. But adjusting it may take quite 
a while. Move the tuning slugs in or out till 
the signal comes in strongest. The two slugs 
should be out about the same distance when 
properly adjusted for any station. 
Modifying your coils slightly may in- 
crease the boosting action. Experiment by 
squeezing the windings a little closer to- 
gether or spreading them a little farther 
apart. END 


ished booster. Yours should match critical RF stage. foreground, but may vary els hove. 


PROTAIGHT 
ssemavr 


= ie 


Oscillation in the booster will show up as odd, 
wavy patterns on the TV screen. To cancel it 
out, adju alizing condensers by slid- 
ing the coils along the inner wires. 
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Emergency Lathe Setup. Lacking a lathe, 
you can use a drill press to file points, shoul- 
ders, and grooves on long rods. The set- 
up shown won't pull the chuck loose from a 
tapered spindle unless you let it chatter. 
Bore a hole in a piece of hardwood to fit 


Milling Threads in Wood. Having to 
make a number of wooden plugs with 
threaded bodies, 1 found ordinary thread- 
ing bits tore the wood and gave poor results. 
Instead, I mounted a 60° milling cutter on 


and clamped the motor on the 
compound rest. The 
revolving cutter was 
fed by the lead screw 
to give the desired 
pitch, so any thread 
could be cut. Three 
pinch screws held the 
cutter for shoulder 
clearance. If this isn’t 
needed, a nut would 
do.—F. McGuckin, 
Ridgewood, N. J. 
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the rod closely. Pass the rod through the 
wood and the table, and chuck it. Lock 
the table at a convenient height, and clamp 
the wood on it. Stock can be cut off with 
a steadied hacksaw blade.—Walter Haase, 
Hartford, Conn. 


Hollow-Ground Screwdriver. Burrs or de- 
formed slots are a sign of poorly ground 
screwdrivers. Here’s a good way to grind 
them, especially for driving nickel-silver, 
brass, and other “finish” screws. 

Grind the tip square, far enough back to 
take out nicks. Then tighten a parallel 
clamp on the shank at right angles, as shown 
below. Its position, and that of the tool 
rest. should bring the beveled end tangent 
to the grinding wheel, with the tip not quite 
touching. Grind a radius just short of the 
tip. Then flip over, with the other jaw of 
the clamp under the tool rest, and grind 
equally. Do not overheat the steel. 


THAN SLOT OGPTH 


Die Stop Speeds Threading. When a 
number of pieces have to be threaded the 
same length, a stop does away with both 
measuring and over-threading. For an ad- 
justable stop, use two L-shaped pieces, one 
of them slotted, and join them with a bolt 
and a wing nut. A fixed stop may be a strip 
bent in two places to desired length. At- 
tach either stop with a bolt passing through 
one of the chip-clearance holes in the die.— 
W. Shields, Bloomington, Ill. 


Improvising Wheel Flanges. Need mount- 
ing flanges or washers for a small grinding 
wheel? Saw apart a small V pulley as shown 
at right and face the cut surfaces in the 
lathe. If the pulley has flat outer faces, re- 
cess each one to get the relieved form that’s 
recommended. A 2” pulley is right for a 6” 
wheel; for an 8” wheel, use 3” flanges. 


Extra Use from Grinder. If you mount 
your tool-post grinder on a wall shelf as 
shown below, it will prove handy for grind- 
ing small drills, tool bits, screwdriv and 
so forth. A plate with a T slot similar to 
that of the tool post should be bolted to 
the shelf. This makes it easy to mount or 
detach the grinder quickly.—John W. Ever- 
son, West Orange, N. J. 


Holding Double-Ended Work. It's worth 
remembering that work with an enlarged 
middle diameter can be held in a machine 
vise as pictured above. In this case a ream- 
er with a short shaft at each end had to be 
held in a shaper vise. Neither shaft alone 
afforded a secure grip, and the teeth could 
not be clamped without damaging them. 
Parallels of two different heights did the 
k. In a pinch, pieces of bar stock will 
Federico Strasser, Santiago, Chile. 


Solder-Free Retainers. In fabricating 
some parts, it was necessary to hold small 
bosses over tapped holes while they were 
soldered on. Aluminum studs, threaded to 
fit the holes and turned a push fit in the 
bosses, located them precisely and came out 
freely afterward, since ordinary solder 
doesn’t hold on aluminum. In unthreaded 
holes, such studs could be held with nuts. 
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How to Buy 
Lumber 


By Harry Walton 


Wood accounts for most of your cash investment on any 
job you do. Here are pointers to help you get the most for 
your lumber dollar when shopping at the yard. 


B AND BETTER 

This Helos Grade A, which some manufac- 
turers do not segregate. B and better permits 
only ‘very small defects such as pin knots. 


c SELECT 
This grade allows about twice as many small 
imperfections as B, with a greater proportion of 
small knots, All can be hidden by paint. 


D SELECT 


May jhave any number of surface defects that 
be hidden with paint, more and larger 
Knots than C, and a poorer back. 


NO. 1 COMMON 
Sound, with tight knots of a limited size and 
some pitch pockets, Considered a, watertight 
fumber- A few unsound or broken knots. 


NO. 2 COMMON 


Permits large, coarse defects such as grain-tight 
knots, about 10 percent loose or unsound, and 
a small amount of other defects and decay. 


NO. 3 COMMON 

This grade allows larger, coarser knots and even 
tholes, as well as more shake (splits parallel 

to grain), pitch pockets, and decay. 


NO. 4 COMMON 


A low costs permitting holes and decay; not 
graded for use as whole boards. Waste in cut- 
ting out defective material is to be expected. 


NO. S COMMON 


A very poor grade, not worth shipping far from 
mill areas and therefore not widely available. 
Suitable only for very rough or temporary work. 
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softwood 


what, however, among lumber associations. much less than for the lower select grades, 


better, C Select, and D 


takes 
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decides, As prices for the 
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In building lumber, the finish 
usually B Select and 


of clear pine 
you never put 


a storage wall Select. No. 1 to No. 5 Common are utility 
's so, a second look at grades. In hardwood, corresponding grades 


cost 
reason 
garage, or 
stacks 
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it pays to buy only as good a quality as the 


may be quite the equal of the dearer ones: 

The kind of wood to use will also depend 
in part on the best buys in your locality. 
Lumber stocks vary greatly in different parts 
of the country: redwood is plentiful in Cali- 
fornia, but pine is more common on the east 


coast. For home remodeling and repairs, 
softwoods such as pine, hemlock, cedar, fir, 
spruce, eypress, and redwood are commonly 
used. Flooring may be a softwood like 
Arkansas pine, or a hardwood like oak or 
maple. Trim, built-ins, and furniture may be 
made of softwoods, or such hardwoods as 
ash, birch, walnut, gum, and cherry. 

In part, the choice depends upon the final 
finish. If you want the grain to show, you 
will select wood differently than if it is to be 
painted or enameled. With an opaque fin- 
ish, the raw appearance of the wood is not 
important so long as there are no splits, 
loose knots, or pitch pockets. 

Decay resistance, important in fences, 
posts, gates, porch members, etc., varies 
greatly among woods. Cypress, locust, cedar, 
redwood, chestnut, white oak, and dense 
Douglas fir are durable even when exposed 
to soil moisture and other conditions that 
promote decay. 

The dwindling two-by-four. It's not 
by conspiracy that a two-by-four never 
measures that. At the start, lumber is rough- 
sawn in this and other standard sizes. Then 


LUMBER GRADES 


B Select and better, also called No. 1 and 
No, 2 clear. Highest ‘and almost free 
of biemishes. Most expensive. Exterior of 
interior crim, fine flooring, cabinework and 
5 10 be natural. 

€ Select. Next in quality and price. About 
twice as many knots and minor imperfections 
as in B, but all easily covered with paint. Ex- 
terior details, porch columns and fooring, 
interior trim and fixtures to be painted. 


D Select. Lowest of the better grades. Same 

defects found in C but more of them. Larger 

knots, a few of them loose, but all defects 

concealable by painting. Interior work to be 
|. Shelving and millwork. 


No vi Common (or Boards No. 1) First 


of board grades, a good general. 
wood. Small, tight knots. Free of large, 
defects, but not all concealable by 
ing. Exterior trim, siding, door and 


seasoning dries it out and in the drying it 
shrinks somewhat. The planing mill re- 
moves still more stock in smoothing the 
rough surface left by the saw. So the two- 
by-four dwindles in cross section to 1%” by 
3%”, but is still given the nominal size of its 
rough-sawn dimensions. 

Planing reduces 1” lumber to *%42”. In 2” 
to 6” thicknesses or widths, the loss is about 
%”. Above 6” it’s a full 4” in thickness, 
but %” in width. Thus a two-by-six will 
measure 1%” by 5%”, and a one-by-eight, 
42” by 7%”. 

Dressed stock is designated as $2S (sur- 
faced two sides), SIE (surfaced one edge), 
and so forth. A piece dressed on two sides 
will, of course, remain its nominal size across 
the unsurfaced sides, so that a four-by-four 
$2S will measure about 3%” by 4”. 

How the bill is figured. The unit of 
lumber measure, called the board foot, is 
based on its rough-sawn (nominal) size, and 
means a piece 1” thick by 12” square, or its 
equivalent. A plank 2” by 12” by 8’ long 
would therefore be charged as 16 board feet. 
To find the number of board font in a piece, 
multiply thickness in inches width and 
length in feet. Any thickness 1 ss than 1” is 
charged as 1”. Price is usually expressed as 
so much per thousand board feet. 

Most lumber is sold this way, but molding 
goes by the running foot, lath and shingles 
by the bundle or square, plywood by the 
square foot, and posts or poles by the piece. 

House lumber comes in lengths from 8’ to 


window frames, cheaper interior work. 

No. 2 Common (or Boards No. 2) All- 
around utility grade, Knots are scattered, 
but may be large and a small percentage un. 
sound. “Cupboard shelving, subflooring and 
rough flooring, knotty pine paneling, 

‘on cottages and garage. 

No. 3 Common. Knots are plentiful and 
not necessarily sound or tight. Has knot- 
holes and other defects such as hearishake, 
splits crossing the rings), stain, pitch pock 
ets, and worm holes. Shelves and rougher 
work. Concrete forms, sheathing, crates. 

No. 4 Common. Boards with above defects 
in a greater degree. Lowest board grade for 
home use. Useful only for temporary struc- 
tures, boxes and crates. 

, Poorest quality. and lowest 
not shipped outside of mill 


areas. Temporary protection of structures. 
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20’, in multiples of 2” onl 


except 
for a few special lengths. Two-by- 
fours and six-by-eights come in 9 


and 11’ lengths. Certain sizes, 
chiefly timbers, are available in 13°, 


HENS CLEAR 
nuSsaine Sates 


15’, and 17’ lengths. In estimating 
the footage needed, it’s usually ad- 
visable to add 15 percent because 
of waste in cutting standard lengths. 
For instance, if you want a 7’ board, 


you have to buy and cut an 8’ 
length. 


Will it warp? As cut, wood is 
naturally moist. Upon its proper 


drying, or seasoning, largely de- 
pend its strength, stiffness, and 
freedom from warping. If insuffi- 
ciently seasoned, the lumber may 
continue drying after it is in use, 
changing both shape and size in 
the process. Seasoning takes months 
when lumber dried. Kiln dry- 
i which temperature and hu- 
re closely controlled, takes 
only a few days. Buying grade-marked lum- 
ber is one way to be reasonably sure you 
are getting properly seasoned wood. 

A simple to check the dryness of 
lumber is to saw a 1’-long sample from 
several flat-grain boards. Make them the 
full width and then trim them to exactly 6”. 
Place the samples in a slow oven for three or 
four hours, or over a radiator for about 48 
hours, and then measure each with a rule. 

Wood that is to be used for framing can 


HOUSE LUMBER 


The U.S. Forest Service re] 
these woods most suitable for buildi 
a house: 

Framing—Douglas fir, western larch, 
southern yellow pine; flooring—hard 
maple, red and white oak; subflooring 
—Douglas fir, western larch, southern 

ellow pine; sheathing—cedar, cypress, 

emlocks, northern white pine, pon- 
derosa pine, sugar pine, western white 
pine, redwood, spruce, white fir, bass- 
wood, chestnut, yellow poplar; siding 
cedar, cypress, northern white pine, 
sugar pine, western white pine, red” 
wood; exterior trim—cedars, cypress, 


orts 
ing 
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How log is cut to yield vertical or edge-grain wood, 


shrink as much as ¥”. High-grade trim wood 
should not shrink more than from 'o” to 
%2”. When the wood you want to check is 
less than 6” wide, make the samples 3” in- 
stead of 6”. Allowable shrinkage will then 
be half of that for the larger sample. Edge- 
grain lumber shrinks only about half as much 
as flat grain, END 

Readers who suve Popular Science Infor- 


mation Cards {like th 
siastic about them. § 


redwood, all heartwood only; interior 
trim (natural)—ash, birch, cherry, 
chestnut, oak, sycamore, walnut; in- 
terior trim (painted)—birch, cherry, 
walnut, yellow poplar; lath jack pine, 
lodgepole pine, northern white pine, 
sugar pine, ponderosa pine, western 
white pine, spruce, white fir, yellow 
poplar; roof boards—Douglas fir, west- 
em larch, southern yellow pine; sash— 
northern white pine, ponderosa pine, 
sugar pine, western white pine; out- 
door steps—cypress, white pine, both 
fisorevent nies silngla-bete. ay 
press, redwood, all heartwood only. 
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Rotating Spray Table 
from Auto Parts 

A SIMPLE yet sturdy ro- 
tating table for paint spraying 
can be made from old auto- 
mobile parts and a piece of 
plywood. Any junk yard will 
be a source for the half axle 
housing, shaft, bearing, and 
wheel. The unit is secured to 
the shop floor with lag screws 
through the bolt holes in the 
housing ‘bell.Victor H. La- 
moy, Upper Jay, N.Y. 


New Lightweight Kodak Has Ektar Lens Keeping Chips Out of Lead Chassis 


For 35-mm. fans, the Eastman Kodak Wuen you drill bell | 
Company now offers its new Kodak Signet holes in a wired radio 
85 (below). Fitted with an £/3.5 Ektar lens or electrical chassis. 
and built-in rangefinder, the 18-ounce cam- don’t let metal chips 
era is small enough to slip into your coat or cuttings fall into 
pocket. The shutter has four speeds—1/25, the maze of wires 
1/50, 1/100, and 1/300 sec. (plus bulb)— sockets, and connec- 
and is synchronized at all speeds for Class tions. A small enve- 


M flash lamps. The camera sells for about lope taped to the 

$95, chassis just below the 

hole will catch chips carried through on the 
drill.—Walter E. Burton, Akron, Ohio. 


Horseshoe Props Up rss Limbs 
Tree limbs, when 
heavily laden with 
fruit, are often in dan- 
ger of excessive bend- 
ing or cracking. A 
horseshoe nailed or 
bolted to a piece of 
lumber or a sapling 
pole of sufficient 
length makes an ex- ™ 
cellent prop.—Douglas 
Cresswell, Baltimore. 


Shop Drawers Can Be Kept from Tipping by Sacrificing Space 


You can get smoother, non-tip, non-spill 
service out of the tool drawers in your work- 
shop by sacrificing a couple of inches of 
unused depth. If you build your own 
drawers, make the sides 3 or 4 inches longer 
than the bottom, as shown at right. The 
extra side length will bear on the supporting 
rails and keep the drawer level even when 
it is pulled out all the way. Screw a small 
wooden turnbutton to the back to stop the 
drawer in its open position—Will Thomas, 
Buffalo. 
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Tongue & Groove 
Cut the Cost 
of this Cupboard 


It can be hung in a kitchen, bathroom, 
or any other room where you need space 
to store your household supplies. 


By Darrell Huff 


jorage space galore here. A 


loors, and a grown-up 
duck to avoid bumping into 


doesn't 


NYBODY can build anything, the way I 

see it, if he spends enough money. The 
trick is to get attractive results at minimum 
cost. 

This over-sink cupboard is an example. It 
cost very little because: 

@ I built it myself, and 

© I used 1” by 6” tongue-and-groove siding 
of a construction grade, which costs a good 
deal less than plywood or cabinet lumber 
but looks good. 

Since the cabinet fits against a wall, it did 
not need a back. Another wall serves as one 
end, and corner shelves close the other end. 
And, since the doors slide in the framing, I 
did not have to buy tracks. Even the door 
pulls are blind holes instead of store hard- 
ware. 

Building the framework. Begin by 
cutting two two-by-fours to the length you 
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want the cabinet to be. Groove and rabbet 
the two-by-fours as shown below. If you 
don’t have power tools, use one-by-fours and 
build up the grooves with strips of wood. 

Six pieces of tongue and groove form the 
top, bottom, and center shelf. Plane off the 
tongues and grooves where: indicated in the 
photo below. Fasten the boards to the cleats 
and to the two-by-fours with finishing nails 
and glue. At the rear of the top, bottom, and 
center shelf, notch the corners and centers 
to take the vertical one-by-threes. 

Locating verticals. The location of the 
verticals didn’t matter for the cabinet in my 
home. The walls are concrete block. So I just 
drilled through the vertical members, into 
the concrete, and hung the cabinet’ with 
toggle bolts. 

If you want to mount your cabinet on 
plaster walls, place the verticals where they 
will match the studs. You may have to add 


Construction and dimensions are shown be- 
low. Dowel, set with glue and one screw, 
strengthens front. Cupboard can be built en- 


OFF THESE BOA’ 
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one or two more vertical pieces, depending 
‘on the cabinet's length. 

The dowel reinforces the cabinet. It fits 
in blind holes at top and bottom and is 
notched to fit the shelf. 

Building doors. My cupboard is 28” 
high, and each sliding door is made up of 
five pieces of tongue and groove. The doors 
are each 1” longer than half the length of 
the cupboard. That way they overlap when 
closed. Top and bottom edges of the doors 
are rabbeted to fit the grooves in the two-by- 
fours. 

If the ends of the cupboard don’t fit 
against walls, finish them with more tongue 
and groove. I wanted extra storage space 
and built open shelves on one end. Two 
pieces of trim—one at each corner of the 
cabinet—finished the job. 

I used redwood to match the walls and 
brushed on two coats of clear lacquer. END 


tirely with hand tools if you make tracks for the 
doors by nailing and gluing wood strips to one- 
by-fours instead of grooving two-by-fours. 


Label Identifies Film in Camera 

Ir sometimes takes 
weeks to use up a roll 
of 35-mm. film. In the 
meantime, you may 
forget what type you 
have put in. If the 
camera has a flash-at- 
tachment clip, a label 
cut from the film box 
| and slipped into the 
clip like this will show 
you what kind of film 


you're using in the 
camera.—R. E. Han- —, 
cock, Portsmouth, Va. 
New Filter Shows Oil Sludge 

Ore: Ss around 
the base of a new 
automotive oil filter 
enable you to see 
when you need a re- 
fill—instead of depend- 
ing entirely on mile- 
Purolator Prod- 
ucts, Inc., of Rahway, 
iJ. says the “dirt 
check windows” let 
you see how much sludge has been 
filtered from the oil. 


PACMONE ome 


Doors also made of tongue and_groove 
ach end of doors is rabbeted to take 4” spline 
jails and glue fasten splines in place 


‘Tops and bottoms of doors are rabbeted to ride 


in grooves in two-by-fours. Rub candle wax in 
grooves and doors will slide more easily 


piltie 


Rack Holds Grinder Accessories 


Scraps of wood 3”, 2”, and 1” wide 
make this easily assembled rack for 
motor-tool accessories. The brushes, 
burrs, saws and wheels rest in shallow 
holes’ in the 8”-long blocks and are 
readily removed and replaced. The three 
blocks are nailed together.—Robert Hertz- 
berg, Jackson Heights, N.Y. 
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110-hp. Case weighs 21 tons without coal or 
water in it, is 14 feet high, 22% feet long, and 


There’s Money 
in Steam Engines 


Some folk collect stamps, others phono- 
graph records. But not this PS reader. 
His hobby weighs tons and burns coal. 


HERE'S a steam traction engine in But- 
ler, Ohio, with five whistles on it to 
amuse small boys. It’s part of the steam-en- 
gine collection of Charlie Harrison, and this 
unusual hobby has proven profitable for him 
every threshing season. 
“Farmers like my steam rig better than a 
tractor rig,” he explains, “because it never 
breaks down or refuses to start-and, any- 


20-hp. Aultman-Taylor engine is the most of- 
ten used item in Charlie Harrison's collection, 
He now is the owner of nine steam engines. 
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nearly 13 feet wide, Harrison will restore the 
1912 model to its original condition, 


way, nearly everybody likes to hear and see 
a steam engine. 

“My 20-hp. Aultman-Taylor was bui 
1919 and it has cost or 


H 
out $140 for re- 
pairs in 20 years of use. I don’t believe any 
tractor would come close to running that 
long without being completely rebuilt. My 
other A-T is so perfectly balanced an 8- 


penny nail will stand anywhere on i 

Harrison recently traveled 1,350 miles to 
Lisbon, N.D., to get a 21-ton, 110-hp. Case 
—and on the way he ran across a 10-hp. Ad- 
vance, so he bought it, too. 

The wife of the man who sold him the 
Case wanted to know if he was married. “I 
didn’t think so,” she remarked, when he 
answered no. “Very few women would stand 
for that 21-ton monster sitting in the yard.” 


A slippery rock! Looks like this camper 

is heading for a fall. But his camera is 

lucky, It’s snug and protected in a smart 

Kodak carrying case—therein lies a moral: 
Protect your camera with a Kodak case for 
carefree snapshooting next time you go camping. 

A smart idea at any time, for that matter. Kodak camera 
cases are designed and constructed to take the hardest 
knocks and come up smiling. See your dealer for the one 
that fits your camera. 


FOR ADDED FUN AND FINER SNAPSHOTS... 
a- 


You can even focus 
with the neat little 
Seavice Rance Finver. Split. 
field military-type. Adjusts 


Get into the picture 
yourself—Attach a Kopax 

Auto RELEase to any camera 
which has a cable release . . 


set it... you have 10 seconds down to 2 feet. Use independ- 
before the shutter clicks. ently of camera—or attach by 
(Swell for honeymoon means of special bracket 
couples!) Good for flash provided on many models, 


shots, too. $4.25, $14.58, including case. 


Your Kodak dealer stands ready to help you get better 
pictures. Talk with him every chance you get. 


EASTMAN KODAK COMPANY, ROCHESTER 4, N. Y. 


OTHER KODAK 
CARRYING CASES 


Kodok Snopsock for Kodak Tourist 
Cameras, Regaed poutiv4ype Tester 


De Luxe Field Case for Kodak 
Tourist Cameras—$10.50 

Field Case for Kodak Flash Ban 
tam #/4.5 Camera—$6.50 

Field Case for Kodak Pony 185 
Camera—$6.75 

Field Case for Kodak Duaflex 
Cameras (simulated leather) 
—$2.50 
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6” Heavy 
Deluxe 


LECTRO-SAW 


(Cuts 2” Lumber) 


NEW! 


Fast Adjustment! Quick-changing, built-in depth 
and bevel adjustments permit cuts from 0” 
to 2” depth; bevels from 45° to 90°. 


Power! Powerful universal motor 
designed and built by Black & Decker for 
non-stop, trouble-free power sawing. 


Versatility! Makes most every cut in most all 
building materials with proper Lectro-Blade 
or Abrasive Disc. 


Salety! ‘Telescoping blade guard. Instant- 
release trigger switch. Saw-grip handle posi- 
tioned for safe, easy control. 


What speed! What savings! 
WHAT A BUY for only $76.50! 


Cut hours off your building 
Joba, save money and mate- 
Fials with a great, new 6” 
Heavy-Duty Deluxe LEC- 
‘TRO-SAW! Beats hand saw- 
ing 10 to 1. Pays for itself in 
‘8 few jobs. Close-coupled, per- 
fectly balanced, easy to con- 
trol. Extra-long life because of 
dependable motor, full-size 
ball bearings, high-quality 
helical gearing, hardened ar- 

mature shaft, Lusky housings, 
‘Try one at’ your hardware 
or building supply dealer. 


Bevel Adjustment 
‘Quodront 


Two Depth Adjustments 


(front ond reat) 


[CRO SAY 


<Prodvcts of HOME-UTILITY Div., BLACK & DECKER 
‘Mfg. Co., Dept. H6S, Towson 4, Md. 
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Gus Solves One for the Judge 

[Continued from page 160) 

that distributor a thorough going over and 
that’s going to take time. I'll drive you home 
tonight and give you a ring in the morning 
after I've done a little checking.” 

‘The Judge agreed, and after Gus had 
locked up the office and the shop, the two 
men drove off in Gus’s car. 

When Gus got to the Model Garage the 
next morning, Stan was already there, and 
Gus noticed that Judge Tate’s car had been 
moved to another position on the floor. 

“Have any trouble getting that car started, 
Stan?” Gus asked, indicating the Tate car 
with a nod of his head: 

“No, should 1?" 

Gus grinned, “Ever seen that car before?” 

At that point, Stan did a double-take. 
“Why, it’s the Tate’s car,” he groaned. 
“When was it brought in?” 

“Last night, after you'd left. Old Judge 
Tate himself brought it in. Seems he has 
had the same sort of trouble Mrs. Tate had 
that time you fixed it.” Gus chuckled. 

“Okay, boss,” said Stan good naturedly. 

“Rub it in. What do I do now?” 

“First of all, let's check the distributor. 
Something’s making that cap pop off under 
certain conditions. The two spring catches 
are a bit loose. Could be that the contact 
spring on the top of the rotor has been bent 
up enough to force them loose.” 

Gus reached in, unlatched the cap, and 
lifted the rotor off the shaft. “First, let's 
get a new rotor out of stock and replace this 
old one.” 


Lifetime Job 


Gus replaced the old rotor and put the 
cap back in place. “Now,” he told Stan, 
“your job is to sit in the driver's seat and 
start and stop this engine at about five-min- 
ute intervals until something happens.” 

“A fine way for a guy with ambition to 
earn a living,” Stan joked as he slid in under 
the steering wheel. “I could be here doing 
this for days.” 

As Stan intermittently worked the starter 
button and the ignition switch on the Tate’s 
car, Gus busied himself with another job. 
When nothing had happened after 40 min- 
utes, Gus was about to tell Stan to quit 
when a hollow “pop” resounded through the 
shop. Gus dropped the pliers he'd been 
using and made it on the double over to the 
car. By the time he got there, Stan was 

[Continued on page 212: 
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TOUGH ON OIL-PUMPING +» GENTLE ON CYLINDER WALLS 


Using too much oil? Chances are, 
your piston rings are worn-out and 
they're not only wasting oil, they’re 
wasting power—and causing need- 
less engine wear. 

Fortunately, worn-out piston rings 
can be replaced economically, but 
the more you delay the more you pay. 


At the first sign of oil-pumping, 
replace your rings with Hastings pis- 
ton rings. They're engineered for re- 
placement service exclusively. They 
stop oil-pumping, check cylinder 
wear, restore engine performance. 
It's the best money you can spend on 
your car. 


HASTINGS MANUFACTURING COMPANY © HASTINGS, MICHIGAN 
Hastings Litd., Toronto 


Keep your car out of the DANGER ZONE 


[Ask your motor service man for 
@ Danger Zone check-up. Write 
for the free Hastings Danger 
Zone Booklet which shows you 
how to save money on engine 
repairs. Address Dept. P. 


HASTINGS 


STEEL-VENT PISTON RINGS 


LL OO  Tt—‘“CSS—iSY 


Care and Feeding 
of Engines ........ 


SLAP-HAPPY SPRINGS 


Ever hear a slapping racket when you're driving over 
especially in wet weather? Slap-happy 
tories! Lubrication won't fix it, but a plate-type disc 
next 
down. Most 


‘an 
service stations 


sell these discs. To in- 
stall, lift rear of car with 
bumper j 


the main leaf of 
ich rear 54 


cS jot AMIN LEAF « 
will quiet it 


bia 


leaves ‘apart with a screwdriver and insert discs with 


001 down. If springs are covered, cut a 234" 
slot in side of cover, 434" from 4 


from each end of spring and 

insert discs. Then peen over the slot in the cover. This 

should remove cause of slappinj 
MORE ABOUT 


Now thatthe ais a fll of ramblings 


E CARE 

about rubbershort- 
‘some more about 

ages nae os stop at a 

ft once a week to have tire 


AA tire that shows wear on the outside edges indicates 
underinflation. To avoid this, never check @ hot tire. 
is a normal build-up of 3 to 5 pounds over 
recommended tire pressures as the tire gets hot while 
being driven. 
Never bleed a built-up sure. This built-up 
Pressure prevents exconive sidewall Sexing, a cause of 
See senaging bent. A tee crying 24 y get 
up to 27 I Gear 29 Ibe at at high 

This a nora! band-up. Sch prewsare should 
not be bled while tire is hot. 

‘the other hand, center tread wear means over- 
inflation, and that, too, may shorten tire life. Keep 
Pressures correct, and rotate tires every 2500 miles. 

RE-RING FOR SUMMER 
To get full enjoyment from your summer vacation 
trip, put in new Sealed Power Piston Rin; 
25 Sa¥G oll, and get the thrill of rest 
(On Ring ws the best of 
coatrel frig ever buit—the only ring, with the Full: 
Flow Spring. Controls oil even in badly tapered and 


out of-roun 
"Ask for free booklet, 7 Ways to Save Oil.” A card 
will wilt rg tout address Sealed Power Corporation, 


For triple wear, get 
Sealed cd Power Cheong Paced Rings = i 
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Gus Solves One for the Judge 
[Continued from page 210} 

standing beside the open hood scratching his 
head. Everything that Judge Tate had said 
had been true. There was the distributor 
cap hanging loose at the end of the ignition 
wires. 

Gus bent down to get a closer look at the 
distributor and cap. “What do you know? 
Knocked clean off. It couldn’t have been the 
rotor. And that loud ‘pop’.” 

‘You know, Gus, that ‘pop’ sounded just 
like a carburetor backfire,” Stan suggested. 
“You know, the kind you sometimes get 
when you try to start a motor on a real cold 
day with the mixture set too Jean.” 

“Stan, I think you've got something,” 
agreed Gi “Hold the fort while I make a 
phone call.’ 

‘As Gus disappeared through the office 
door, Stan shook his head. “Now how could 
a backfire in a carburetor knock the cap off 
a distributor?” he muttered to himself. 

When Gus reappeared he was holding a 
short length of rubber tubing of the sort 
used with windshield wipers. And judging 
from the pleased look on his face, Stan felt 
certain that the boss was hot on the trail of 
‘some sort of clue. 

“Just on a hunch, I'm going to check the 
vacuum spark-advance unit on that distribu- 
tor,” Gus explained. “Get a wrench and take 
off the vacuum line at the distributor.” 


Hunch Pays Off 


As Stan went to work, Gus elaborated. 
Many distributors, he explained, are fitted 
with a diaphragm, operated by the vacuum 
generated in the intake manifold, that auto- 
matically retards the spark when the engine 
is pulling a heavy load, as in going up a hill. 

When Stan had unscrewed the vacuum 
line at the distributor, Gus slipped one end 
of the rubber tube over the open fitting, put 
the other end in his mouth, and sucked in, 
Whatever he found, it seemed to please 


im. 

“We're on the right track, Stan. Let's in- 
stall a new vacuum unit and I think we'll 
have cured Judge Tate’s exploding distribu- 
tor.” 

In a few minutes the new vacuum unit 
was in place. Gus was standing near his 
bench stoking up his old pipe. Stan was 
rubbing his hands on a piece of waste. 

“Let me in on a secret, will you?” Stan 
asked with a grin. “I still don’t understand 
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Gus Solves One for the Judge 
(Continued from page 212) 


| why that distributor cap kept popping off or 


why putting on a new spark-control unit is 
going to fix it.” 

“I don’t wonder Stan,” said Gus as he put 
a match to his pipe. “As a matter of fact, it’s 


| the first time I've run across this kind of 


trouble myself. 

“You see,” Gus continued, “that vacuum 
unit has a diaphragm in it that’s operated 
by the suction of the intake manifold, When 
the diaphragm is pulled in by the suction, it 
operates a lever that rotates the breaker 
plate and automatically advances the spark. 


| Well, the diaphragm in that old unit had a 


hole in it. I found that out when I slipped 
the tube on the fitting and sucked in.” 

“But why should that pop the distributor 
cap loose?” 

“Well,” Gus explained, “when the car was 
parked for a short time under certain condi- 
tions, enough gasoline vapors probably 
seeped back through that hole into the dis- 


| tributor to form a fairly explosive mixture, 


Then, when the starter button was pushed, 
there was enough arcing at the breaker 
points to touch the mixture off. Puff, a 
minor explosion, and the distributor cap was 
sprung loose from its catches.” 


Stan Turns Hero 


“But what gave you the tip-off?” asked 
Stan. 

‘ou did,” said Gus. “Your crack about 
that ‘pop’ sounding like a carburetor backfire 


| got me to thinking. Then I called the Judge 


to see how his car had been running. He 
cinched my hunch when he told me that the 
car seemed a little sluggish on the open 
road, That meant the spark wasn’t being 
automatically advanced as it should under 


| ordinary running speeds. And that could 


only mean that the diaphragm in the vac- 
‘uum unit wasn’t doing its job. By all odds 
that, in tum, meant a leaky diaphragm. And 
a diaphragm with a bad leak could let 
enough gas fumes seep back into the dis- 
tributor to cause trouble now and then.” 

“Well,” said Stan, “I'm glad we don't get 
a toughie like that one every day.” 

“But if it weren’t for those toughies,” said 
Gus, “the garage business wouldn't be much 
fun. I’d go nuts just pumpin’ gas, fixin’ flats, 
and drainin’ out antifreeze. They're the 
cream in the coffee.” 

“Well, if that’s the case, boss, I'll take 
mine black.” END 


Good News for High-Mileage Fords 
New-Engine Performance 
at about half the cost! 


An Authorized 
Reconditioned Ford Engine 
gives you all this: 


@ Exchange your worn engine for an ] 
Authorized Reconditioned Ford Engine 

—and save nearly half the cost of @ 
new engine! Completely rebuilt by 
a Ford-Authorized Reconditioner 


+ «+ over 175 brand new or fully 


reconditioned parts! 


NEW CAMSHAFT GEARS 
NEW PISTONS AND PINS 


NEW CONNECTING 
ROD BEARINGS 


NEW CRANKSHAFT 
BEARINGS 
CYLINDERS REBORED 


to Authorized 
Reconditioner's exacting standards 


@ Crankshaft reground 
ond polished, new main 
bearings. 


@ Genuine Ford Parts—new 
‘or completely reconditioned. 


© Ports precision-fitted and tested to 


pe oF 1T! New-engine acceler- high Reconditioner’s standards. 
ation and power! New-engine I © Costs only c few dollars more than a 
economy! All at about half the ring and rebore job. 


cost of a new engine! @ Backed by Reconditioner's guarantee 
I against ony defects in workmanship 

or material for 4,000 miles or 
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Save time. Save money. Enjoy 
trouble-free driving—see 

your Ford Dealer or independent 
garage right now! Ask about 

the low down payment, easy 
terms, one-day installation. 


Look forthis emblem—it's your 
guarantee that you're getting 
‘an Authorized Reconditioned 
Ford Engine with Genuine Ford 
Parts. 


Keep your FORD all FORD 
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use tough 
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against corrosion an outer 


Alcoa and the screen weavers 
are co-operating on the see 
ment program, so you may not 
able to get all the aluminum 
screening you need. Your dealer 
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Write for free folder, “Aluminum 
Gives you easy-to-follow 

pictures and directions for repairing 
gereens, tells facts about the advan 


Awenica, 831F Gulf Bidg., 
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SCREENING MADE FROM 


the screening you buy. 
It’s your assurance of qual- 
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Cortisone Saved His Life 
[Continued from 100] 


matic fever, a common crippler and killer 
of children that accounts for about a third 
of the nation’s heart-disease deaths. Tough 
scar tissue forms on inflamed heart valves. 
It contracts or “shrinks” as it grows, twist- 
ing the valves so that they fail to provide a 
perfect fit in the heart chambers. The valves 
Jeak and blood rushing past produces char- 
acteristic heart murmurs. 

A case studied at the Mayo Clinic suggests 
that the hormones sometimes repair de- 
formed heart valves. The patient, a 15-year- 
old high school girl who “ached all over,” 
had a high fever and an unusually fast pulse 
rate. Four days after the first dose of ‘corti- 
sone, all her symptoms disappeared.. Far 
more significant, however, the abnormal 
heart sounds also vanished—indicating that 
the valves were back in working condition. 

The gland extracts are being used for an 
increasing number of chronic diseases, Pa- 
tients blinded for months by progressive 
iritis, a severe inflammation of the eye, have 
been able to read fine print after a week of 
cortisone or ACTH. And medical research on 
the drugs is just beginning. They have al- 
ready been tested in treating more than 50 
diseases and the list will grow as larger sup- 
plies become available. 


Not Really Cures 


It’s estimated that 150,000 to 200,000 
patients have received the hormones to date. 
But medical researchers still refuse to speak 
of “cures” or “treatments.” 

Says Dr. Hench of the Mayo Clinic: 
“ACTH and cortisone do not put out the 
fire, but they do provide an asbestos suit.” 
There’s no doubt about the beneficial ef- 
fects in acute rheumatic fever, severe burns, 
and other conditions that may heal them- 
selves after a while. The drugs not only re- 
lieve pain, but often speed recovery. 

But a patient's arthritis may last 60 years, 
and the hormones don’t appreciably affect 
the mysterious processes causing the dis- 
ease. Some doctors find that cortisone loses 
some of its effect on a patient after six 
months to a year of use, They believe that 
the new drugs will supplement—but not re- 
place—the older treatments. Other specialists 
point out the most valuable use may be for 
patients whose arms and legs are twisted 
into awkward positions. The limbs are usual- 
ly so tender that they can’t be moved, but 
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With 23 Accessories 
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Cortisone Saved His Life 

[Continued from page 216] 

cortisone reduces pain and inflammation 
long enough for massages and other muscle- 
building treatments. 

And there’s one point that mustn’t be over- 
looked. No modern drugs have so many 
bizarre and baffling effects, wanted and un- 
wanted. How do ACTH and cortisone pro- 
duce excess hair growth and a moon-shaped 
face? Why do they increase the multiplica- 
tion rate of tuberculosis germs—and at the 
same time prevent the disease from spread- 
ing in early stages? Doctors can’t explain 
these facts nor say why the hormones may 
relieve the symptoms of hives, asthma, and 
assorted allergies within six hours—and chase 
hangovers in 30 minutes. 

Considerable research is under way on 
what is perhaps the most intriguing effect 
of all. Cortisone and ACTH are potent “pep” 
preparations. Patients experience a marked 
mental lift after the first doses. They sleep 
only four or five hours a night, and don't 
seem to mind it. The elation vanishes after 
a few weeks, but it has to be watched care- 
fully. Unless doses are controlled, patients 
may even develop psychotic manias, 


Hormones May Be a War Weapon 


Department of Defense scientists are con- 
ducting secret studies of the hormones. The 
research that led to the large-scale produc- 
tion of cortisone started early in World War 
II, when it was rumored that Nazi pilots 
were using adrenal extracts to fortify them- 
selves for high-altitude flights. The rumors 
turned out to be false, but the idea hasn't 
been abandoned. There's plenty of evidence 
that cortisone and ACTH increase resistance 
to cold, fatigue, and other forms of stress— 
and they may play a vital role in warfare. 

‘The most important question of all-how 
the hormones work—hasn’t yet been an- 
swered. But the very fact that cortisone and 
ACTH produce so many different effects 
may be a valuable clue. Substances that 
work on everything from ailing hearts and 
hangovers to the state of your mind clearly 
involve basic metabolic reactions. Biologists 
are just beginning to outline a theory. 

Here’s what may happen when cortisone 
reduces the swelling in a joint. The accumu- 
lated debris of cells and immobilizing tissue 
is broken up and washed away in the blood- 
stream. The chemical industry carries out 
somewhat similar “cracking” reactions in 
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An Invitation to Every American 
Who Has an Idea for 
a Better Petroleum Product 


To encourage progress, 
The Sinclair Plan will open the 
doors of the company’s great 
petroleum laboratories to the 
best ideas of inventors 
everywhere. 


‘NveNTIVE Americans are often 
hamstrung today because of 

‘@ need for large and expensive 
facilities to find out if and how 
thetr ideas work. 

‘This was no obstacle in our 
earlier days. With nothing but 
his own hands and a few dollars, 
Henry Ford proved to the world 
that he could build an automo- 


bile that ran. 
In contrast, the first pair of 
nylon stockings took ten years of 


research time and $70,000,000. 
‘Today, science and invention 
have become so complex that a 


SINCLAIR RESEARCH LABORATORIES at Harvey, Illinois, 
have contributed many of today's most important de- 
velopments in the field of petroleum. Under The 


man with an idea often needs an 
army of specialists and millions 
worth of equipment to prove his 
idea has value. 

Within the petroleum field, 
The Sinclair Plan now offers to 
provide that assistance. 


The Sinclair Plan. Under this 
Plan, Sinclair is opening up its 
great research laboratories at 
Harvey, Mlinois, to independent 
inventors who have sufficiently 
00d ideas for better petroleum 
Products. 

If you have an idea for a better 
petroleum product or for a new 
‘application of a petroleum prod- 
uct, you are invited to submit it 
to the Sinclair Research Labora- 
tories, with the provision that 
each idea must first be protected, 
in your own interest, by a patent 
application, or a patent. 

If the laboratories select your 


idea for development, they will 
make, in most cases, a simple 
deal with you: In return for the 
laboratories’ investment of time, 
facilities, money and personnel, 
Sinclair will receive the privilege 
of using the idea free from roy- 
alties. This in no way hinders the 
inventor from selling his idea to 
other companies without further 
reference to Sinclair. 


How to Participate. Instruc- 
tions on how and where to sub- 
mit ideas under The Sinclair 
Plan are contained in an Inven- 
tor's Booklet that is available on 
request. Write to: Executive 
Vice-President, Sinclair Re~ 
search Laboratories, Inc., 630 
Fifth Avenue, New York 20, N.Y. 
for your copy’of this booklet. m= 
portant: Please do not send in 
any ideas until you have sent for 
and received the instructions. 


SINCLAIR—A Great Name in Oil 


lair Plan, the available capacity of these great 
laboratories is being turned over to developing the 
promising ideas of inventors everywhere. 
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Cortisone Saved His Life 
[Continued from page 218) 


high-pressure chambers and crucibles at 
more than 500° F. Nature does the trick 
without high temperatures, using enzymes. 
‘These chemicals speed the body's wrecking 
crews, and may be pictured as submicro- 
scopic spheres with unique patterns of 
notches and dents in their surfaces. 

The patterns are “locks”; the molecules 
to be broken up are “keys.” These molecules 
slip into enzyme notches, forming a neat 
lock-key fit. Then the enzyme splits them 
and the pieces are released and carried 
away. A single enzyme particle may break 
up as many as 5,000,000 molecules a min- 
ute—when you're in good health. But some- 
times unidentified substances accumulate 
and clog up the notches. 

Normal processes slow down or grind to 
a stop when these natural accelerators are 
thus masked. Extra quantities of cortisone— 
administered directly or produced by ACTH 
injections—may unmask inactivé enzymes by 
removing blocking agents. Then the body 
can dispose of cluttering material—and arth- 
ritic swelling subsides. 


More Is Coming—Cheaper 


ACTH is made from hog pituitaries, corti- 
sone from beef bile juices. Chemists have 
been working overtime to increase yields. 
Three years ago Merck, sole manufacturers 
of cortisone, needed 300 cattle gall bladders 
to make five ounces of the white powder. 
The drug was produced by an intricate 
87-step process and cost about $8,500 a 
gram—35/1,000 of an ounce. Now the proc- 
ess is a lot shorter and yields 30 to 40 times 
as much cortisone from the same amount of 
bile. The price is down to $30 a gram. But 
an arthritic patient may still pay two or three 
dollars a day for his tablets, and the de- 
mand still far exceeds the supply. 

To obtain larger and cheaper quantities 
chemists are testing plants as well as animals 
for chemicals that can be built into cortisone. 
Promising substances have been extracted 
from soy beans, tomato leaves, and other 
vegetable sources. Researchers also hope to 
achieve “total synthesis.” Another idea is to 
grow pituitary or adrenal glands in nourish- 
ing fluids. The living organs make ACTH 
and cortisone and can be “milked.” 

For all the unanswered questions, the hor- 
mones have been fairly described as “one of 
the most significant medical discoveries of 
our generation.” END 
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Have Hundreds of Uses Around the Home 
In the Shop » On the Farm ZPaR 


Embodied in every PET portable electric tool and accessory 4" Dill 
is the excellence and value developed through advanced en r 
neering, modern streamline design, economical manufac Full Ya 5 
{uring methods, and the specialization in high-quality electric. Capacity 
tools, Each represents the finest precision workmanship end Lock-Type 
quality features that contribute to dependable performance, Trigger Switch 
trouble-free service, and a new balance and ease in tool han: py 
dling, The various accessories availabe for use with PET POI" GOP 9 
portable electric tools have been tested and proved in the sal = 

polications recommended. They conveniently extend the 

of this portable power fo a variety of jobs that make for 

fasier and better work around the home, in the shop, and 
‘on the farm, 

‘You can buy a PET portable electric tool {com your dealer 
with the full confidence of getting the ultimate in the com ‘ 
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Now you can “strip off” any finish 
safely, easily, without mess. 


Old-fashioned, inflammable sol- 
vents work by “dissolving,” leav- 
ing a sticky, waxy surface that 
must be carefully washed, or 
“neutralized.” But Klean-Strip 
penetrates ail layers of old paint 
and actually “breaks” the bond 
between the bottom layer and 
the surface to be stripped. 

Klean-Strip changes any fin- 
ish into a wrinkled film that is 
easily peeled off with brush or 
putty knife. Leaves surface 
smooth, clean and dry. 

Buy’ Klean-Strip whenever 
you buy paint. At better paint, 
hardware and department stores. 
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At most hardware stores and hobby 
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big’? ox. tubo, postpald, Money back guarantee. 


AMBROID CO. wnmine 


Boston 10, Mass. 
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Mechanics 
of Farming ¢ 


By Ladd Haystead 


™ Chrysolina gemellata, an Austral- 
ian beetle imported into this coun- 
try in 1946, is eating himself out 
of existence on Klamath weed, a 
menace to Western ranges. The first 
colony imported has already cleared 
100 square miles. Gemellata won't 
touch other plants. When all the 
Klamath is gone, beetle dies. 


™@ Deer (protected by law) are a 
menace to farm crops in Colorado 
County, Texas, where one farmer 


| claimed he has not had a crop of 


sweet potatoes or peas for 10 years. 
Now the B. F. Goodrich Chemical Co. 
comes up with an answer--Good-rite 
z.i.p. When sprayed on crops, this 
chemical repels deer but doesn't 
harm then. 


™ Hoeing cotton (and other south- 
ern crops) to control grass and 


weeds has proved a big stumbling 
block to complete mechanization. 
Flame weeding offered great promise 
=-but is not enough alone or in wet 
springs. Early weedicides killed 
pests all right--and cotton too. 
Then Mid-South Chemical Co., Inc., 
Memphis, Tenn., came out with its 
own private formula NO-HO. This 
chemical was successful if pre- 
cision-placed, but there were no 
commercial machines for such place- 
ment. So the company devised its 
own (see photo above) with a hood 
that protects the delicate plants 
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| In Performance and Dependability.:: 
APION 
hs 
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Mechanics of Farming 


from damage by the machine itself 
and keeps clods from covering hills. 
Twin jets, mounted behind the hood 
and adjustable for either vertical 
or horizontal operation, spray out 
the weedicide on each side of the 
plant row. The weeder permits 
cultivation at plant emergence, 
eliminates four of the customary 11 
sweeps on a two-row cultivator, and 
prevents too-close cultivation. 


™@ Guayule rubber is back in the 
picture. Ten years ago 30,000 acres 
ere put under experiment, then 
dropped when synthetics succeeded. 
Current plans call for one million 
Texas acres to go into the crop. 


™ Farm machinery has changed agri- 
cultural production in the last 100 
ars more than in the previous 
even thousand. Anyone interested 
in how it was done should take a 
look at the 163 photographs in a new 
68-page book just issued by the 
Farm Equipment Institute (608 S. 
Dearborn St., Chicago) called "Land 
of Plenty." In 1870, farmers com- 
manded only 1.6 hp. per man as 
against 33 hp. today. 


@ New self-propelled farm machine 
alled the Uni-Tractor that can be 
itl combine or corn-picker is 
announced by Minneapolis-Moli) 
(Minneapolis, Minn.). Other uses are 
being tested. Watch for a similar 

announcement from another company. 


@ An electric calf-dehorner has 
been brought out by Lenk Mfg. Co., 
30 Cummington St., Boston, Mass. It 
is said to permanently remove horn 
buttons, without bleeding or sores, 
in a quarter of the usual time. 


@ Kin to artificial insemination 

is artificial pollination from Uni- 
versity of California, Davis, Calif. 
A perforated screen trap scrapes 
pollen from legs of bees as they 
pass through the screen to the 
hive. Life of pollen has always 
been extremely short--a few hours. 
Now scientists rush it to a quick 
freezer, where it is kept at minus 
51° C. by adding 40 pounds of dry 
ice a week. In tests, 96 percent 
of the fruit flowers pollinated in 
this way set after 12 months storage 
of the pollen. 


INSTALL MATICO YOURSELF 


for as little as 13: a sq. ft. 


New, perfected 
tote MATIC, 
install-it-yourself 


METHOD 


“< makes anyone a 
floor craftsman 


Create exclusive designs from 
unlimited color combinations! 


Beat high flooring costs! Install MATICO yourself 
You can floor an entire room in only a few spore- 
time hours. MATICO offers everything you need — 
simplified instructions . . . special tool kit . . . and 
tile so outstanding in color richness, finish and duro- 
bility that it is ideal for every room in your home. 


eters — Mail Coupon for 


. glecms like new with occasional no-rub 
woxings ..-wears for years ond yeors...and comes A 

in27 rich colors, including lovely pattel “Petal Tones: instruction booklet 
Colors and marbleization can’t weor off — they go 


clear through each tile. Ask your dealer for 
details or mail coupon today! 


*Your cost may be less, or slightly more, depend- ! 
Jing on where you live,.ond the colors you select. | MASTIC TUE CORP. OF AMERICA, Dp 


| Newb 
See MASTIC TILE CORPORATION | 
i (10) OF AMERICA I 
‘Member Aspholt Tile Insitute 1 
Foctories: . I 
Newburgh, N. Y. * Long Beach, Calif. 
For faster cleaning . . . more beautiful asphalt tile H 


flor aay ase MATEO Wat ond MArT1-CO 
cas ~ Cleaner. u 
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Power ond speed 
distinguish the 
modern corrier—a 
combination of oir 


face to reduce fa- 
tigue and add 
more force to your 
swing. The cone- 


your work with the 
speedy Plumb Ball 
Pein Hammer. 


Quolity Comes FIRST 


PLUMB rs 
Is FIRST in Quolity vione"” 


head with 
tod 


JERS - NATCI 


ITS + AXES + FILES 
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Clamps and Tubing Make Scaffolding 
No srectat tools are needed to erect this 
scaffolding. An ordinary wrench will tighten 
the clamps on the seamless aluminum or 
steel tubing. Both stationary and swivel 
clamps are used. The stationary clamps hold 
two tubes back to back and at right angles. 
Swivel clamps hold two tubes back to back 
but at any angle so that tubes serve as 
diagonal braces tying horizontal and ver- 
tical members together. Safway Steel Prod- 
ucts, Inc., of Milwaukee, is the maker. 


Floodlight Made of Aluminum Alloy 

DesicNep to conserve aluminum, this 
floodlight unit is die-cast of aluminum al- 
loys. It is made by the Stone Mfg. Co., 
Elizabeth, N. J. The lamps in the cluster 
—150-, 200-, or 300-watt types—are wired 
independently. 


TRAINED VETERANS... 


are cleared to come in! 


That's right—you service-trained technicians 
have the opportunity to apply for valued 
U.S. Air Force ratings. 

‘There are literally hundreds of Air Force 
position vacancies that must be filled by skilled 
men who need little or no refresher training. 
They will be initially assigned to a nearby 
Air Force Base. 

If you have had technical schooling in any 
arm of service—you are the men your Air 
Force needs—now! In return, if you qualify, 
the Air Force offers you a rating in keeping 
with your previous military service plus your 
civilian experience. 


Get full details at your nearest U.S. Army and 
U.S. Air Force Recruiting Station today! 
SKILLS NEEDED NOW— Radio, radar, 
weather, camera repair, engine maintenance, 
gun turret maintenance . . . these are not all. 
Get a complete list at your nearest Air Force 
Base or Recruiting Station. 


U.S. 
AIR FORCE 


SS 
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Why do piston rings 


Wear out if you 
use good oil ? 


If your piston rings were always protected 
by oil, they'd last longer. Unfortunately, 
when you start your car after long stops, it 
takes up. (0 five minutes for oil to reach 
all vital parts, Meanwhile, dry metal grinds 
against dry metal. This DRY STARTING 
forms “Metal Ulcers” . . . causes most 
engine wear. 

To stop it, use Miracle Power int your gas 
and oil, The colloidal synthetic graphite in 
Miracle Power clings to rings and cylinder 
walls... lubricates them until oil arrives. 
Actual tests show 49% less piston ring 
wear, Result—longer engine life . . . more 
power... more miles per gallon because 
of freer movement of parts, Next time you 
get gas, get Miracle Power, 


Miracle Power Division 
tut AP pants conPORATION » TOLEDO, OHIO 


AP Mileage Gallang Matters 


AP Qvolity Produers 


Miracle 


Power 


in gas and oil every 


1000 miles—75¢ per can 


THE AP PARTS CORPORATION 
672 AP Building, Tolede 1, Ohio 


O Please send me FREE literature on making my car 
last longer. 

GL want to prove the benefits of Miracle Power myself. 
Enclosed is check or money order for $1.50. Please 
send me 2 trial containers of Miracle Power postpaid. 


A, 


ADDRESS. 
crry. 
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ZONE___STATE. 


% gen = 
Kit Simplifies Floor Layout 

Anyone can now make an accurate scale 
floor layout and get a quick black-and- 
white print of the result. Plans for a room 
or any space are drawn on a graphed sheet 
of transparent Vinylite plastic. Then plastic 
units representing furniture or equipment 
are arranged. These are held down by small 
magnets. Sensitized paper is slipped under 
the plastic sheet, exposed to ultraviolet 
lamps in the carrying case, and swabbed 
with developing fluid. The result is the 
print shown in the inset. Gross Engineering 
Co., Three Rivers, Mich., makes the kit. 


Identification Photos Made Quickly 


Tue Land-Polaroid self-developing cam- 
era has gone into the business of speeding 


up the taking of identification photos at 
military installations and industrial plants. 
A special Fairchild stereo attachment pro- 
vides two pictures of the same person, one 
for use on a badge and one for the files. A 
shift enables two more pictures to be taken 
on the other half of the standard 3% in. by 
4% in. Polaroid film sheet. When a frame 
has gone through the one-minute, one-step 
developing process, it is cut into four indi- 
vidual photos. To prevent over-developing, 
a built-in timer rings a bell at the end of 
60 seconds. 


Laeeaa 


GROBAN SUPPLY CO. 1139 so. WABASH AVE., CHICAGO 5, ILL. vert 


JUNE 1951 279 


Huge Summer Clearance 
MAIL SALE | 


$500,000.00 INVENTORY 
War Surplus and Jobbers 
Closeouts — all to go!!! 


ANNOUNCEMENT We are the tole sales. representatives 
“the wily developed JEWELL THERM 
@. JEWEL THI 


coal ually" 
Hundreds of uses, Bo 


ORDER DIRECT FROM AD or 


Write for Latest Bargain Catalog! 
BURDEN SALES COMPANY 
sas "0" ST. LINCOLN, NEBR. 


240 roruar science 


FINE TOOLS 
CE 


* Prevents Rust 


+ Cleans « Polishes 
SOLD EVERYWHERE 


money by making 
things yourself * Delta’s wonderful 
“HowTo Do It” Books will aid you pity bents 

DELTA POWER TOOL DIVISION 
SETA 


Rockwell wanuracturinc company 
{03 VENA AVE. * MILWAUKEE 1, WISCONSIN 


NEW JIG SAW 70% MORE 
POWERFUL—QU 
tlle 


BUILT-IN 


Approved, With 


“ WONDER-PASTE 


America's leoding remover 
Wilson-imperial Company, 121 Chestnut Street, Newark 5, N.J. 


Write for leaftet 


ON YOUR BENCH! 
CHANNELLOCK PLIERS 


Wade only by. CHAMPION DEARMENT 
In almost any job you can think of—Pliers are 
necessary—and Channellock pliers are the best you 
can buy. Whether you are working on your car, elec- 
trical repairs, plumbing work or just tightening nuts and 
bolts Channellock pliers do it better. 
Y’  Knd remember, Only Champion DeArment makes Channellock— 
WY More than 3/4 of a Century of experience 
/ — in producing highest quality tools. Send 


’ for Catalog]4,—today. 


inthe Yow Page of CHAMPION DEARMENT TOOL CO. 
dr “Tot” Meadville, Pa. 


ONLY Champion DeArment makes 
CHAN. NEL LOCK 


Mahe Un-Own ROTARY TYPE 
IT STAYS POWER MOWER 
FIXED 


y 


THIS IS NOT A KIT 
But A ste Mower Assembled 
te Wustrated 
Model SOM KEEN MOWER.AGG 
your electric motor or gas 
engine. Concealed blade for 

® safety, 3 cutting heigl 
to 3%”. Ball bearing 
wit SPEED NUTS tired wheels. 18” cut. Cuts 
SPEED NUTS— che fasteners thar to within %” of sidewalk. 
il ‘Weight 48 Ibs. America’ 
Greatest Power Mower 


Value, Order Now § 4.95 


‘Shipped F.0.B., K.C. 


for only $1. Send cash, 
money order, check— 
‘no stamps—no C. O. D. 


iam ewe AAS REE NOWER 
HERE IS THE NEW SENSATION IN LOW-COST 9 Gao 


Truly, Cushman EAGLE is the new sensation in its 


field. It operates for only 34¢ per mile, cruises to uh Ae Lor 


50 m.p.h., gets over 75 miles per gallon. Dealer 
/ WRITE FOR DETAILS 


ee e ‘AND SPECIFICATIONS 
CUSHMAN MOTOR WORKS _ Lincoln, Nebr. DEPT. PS-12 
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How to paint a room 
in aha the time— 


WITH 


éo SATIN 


spifen 
THE WONDER PAINT 


You can apply it in half the time 
with brush or roller. Dries in 20 
minutes to a gorgeous satin finish. 


Covers most surfaces 

Shows no laps or brushmarks 

* Washes perfectly, over and over 
* Has no offensive odor 

ok New deep colors, ready-mixed 


The secret of this amazing paint is 
its exclusive synthetic rubber emul- 
sion formula. The rubber film forms 
a tight, durable surface that dirt 
' cannot penetrate. See your Glidden 
dealer today. 


Send for 
decorating 
kit today 


Dept. PS-6 

‘The Glidden Co. 

Cleveland 2, Ohio 

Please send me your decorating kit. I enclose 10 
cents (coin). 

‘Tell me where I can buy Spred SATIN. 


Name. 
Address. 
City 
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STOPS LEAKS PERMANENTLY 


ECONOMY VALVE SEAT CO. 
1426 N. Keating Ave., Chicago, Il. 


AMERICAN = 


SAVE TIME WORK MONEY! 


SHAW 


ono PEPPY PAL_(RACIORS 
‘yalking or riding trac- 

ep ay Weal For itp tar rook arden, 

3 soedresiany Somers 


DRILL BIT MIX 
Over 300 pes. (2 
bs.) of used High 
Speed Drill Bits 


$70. 
Meonhe 


HIGH SPEED STRAIGHT SHANK 
Ser 10,0\ferent Size 4.8. Sra 


WP jprvges Value, Priced atenly $4.49 


HIGH SPEED DRILLS 


7 
=e 


te ina 
athe of 


{CO HYDRAULIC GEAR 
No. 1P203 


will quickly remove old paint, stai 
hamel down to the bare wood or metal; 
Will sandpaper to i 


- crtely polls fine fe 

tedious, regome Job feraves hand! im denen cone 

iSetpie Aeyerbal 
Write for Catalog 


dealer to demonstrate it. 


MANUFACTURING CO. 
1864 Se. 52nd Ave., Cicero 50, Illinois 


‘Shank. 
Prices 


SURPLUS MACHINE SHOP TOOLS AT PRICES YOU CAN AFFOR 


HIGH SPEED MORSE TAPER SHANK DRILLS 


15 Different Size High 
Speed Morse Taper Shank 
Drills up to 9/16" with 


opts Yer. Some neat re 
req ‘sharpen- va 
|. eal for pin punches, arf Pre ny. $6.49 ie 
Than “ie ee: $9.98 | “Ser — 
vie 0039898 | “Sp once Rea EE wet EH 


Diferent Size High Speed Moree 
er Shank. Drills trom fe 
ive. Priced 


SLITTING SAWS WITH MANDREL 


nn $12.95 i 


lading 2 std. High Speed Pipe Tat 


fe tere 


OXYGEN OR AIR TANK 
WITH REGULATOR 
Volume 104 Cu. tn, Maxim 


BUILD OWN 
PRIVATE WORKSHOP 


‘OW’D you like to have a snug basement 

workshop all your own? One where you 
can hammer and putter to your heart’s content 
without disturbing the family. Build one at 
low cost with Gold Bond Insulation Board. It 
deadens noise and insulates against cold. Comes 
in big ivory-colored Panels as well as Tiles and 
random-width planks. Tile and planks are fin- 
ished in harmonizing variegated blends with 
tongue-and-groove edges to hide nails and 
staples. Ideal for an attic bedroom, gameroom 
or any extra room! 

Available at your local Gold Bond 
lumber and building materials dealer! 
NATIONAL GYPSUM COMPANY 
BUFFALO 2, NEW YORK 
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SEND 
FOR IT! 


1951 ALLIED 
RADIO & TV CATALOG 


COMPLETE 


UP-TO-DATE 
e 


EVERYTHING 
IN RADIO & TV 
AT LOWEST 


PRICE: 212 PAGES 


OF VALUES 


Everything for 
Experimenters, Builders, 


rata | 


Engineers and Soundmen.. | tv, nome RADIOS 


Save money on every Radio and | * RADIO-PHONOS 
TV need! Get the big 21 

1951 ALuiep Catalog featuring | 
the world’s largest stocks of top- | 
quality equipment at low, | 
money-saving prices! See the 
latest TV releases, home radios, 
radio-phonos, Amateur equip- 
ment, systems and Hi- 
Fidelity Custom Sound, record 
ers, test instruments, builders’ 
kits—plus thousands of parts, 
tools, books and diagrams. Ge 
more for your money from the 
World’s Largest Radio Supply 
House. Send today for your 
FREE 1951 attitp Catalog! 


PAL SYSTEMS 
RECORDERS 


Hai:y ALLIED RADIO 


CATALOG 


Sand For ttt ALLIED RADIO CORP., Dept. 7-F-1 


833 W. Jackson Blvd., Chicoge 7, Ill. 


C1 Rush FREE 212-Page Catolog No. 126 


I 
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15 DAY 
ae. TRIAL 


MAKE MONEY 
SAVE MONEY 


BUY SMART — $7995 
FACTORY TO YOU . » 
SUPERSHOP 


for FREE catalog. guy on easy pay plan 
Peeeeaes 724 vates Ave 
Beloit, Wisc. 


MAKE YOUR HANDS MORE 7/2274 
® with X@Cto Knives and Tools 


For FUN and PROFIT—from 25¢ to $25. 


SEND 10€ TO COVER POSTAGE FOR NEW ILLUSTRATED 28-pg. CATALOG 
X-ACTO CRESCENT PRODUCTS CO. INC.,440 FOURTH AVE.,M. Y. 16, N.Y. 


When Writing to Advertisers, 
Please Mention Popular Scien 


Saw, Drill & Grind Ls 


without stopping, lifting mo- 
thine or changing 
only one change for 
‘ond tonding. Ne hecvy I 
Borie Emrick 5-in-1 Mochi 


‘Money-Back Guarantee. W' 
for FREE Cotolog of entire line 


EMRICK, INC., 261 Clinton, Kalamazoo, Michigan 


SEND 25¢ for CATALOGUE 
| fontaining pictures and_dexriptons 


ib distributed 
/AMPION BOA’ 
3 F, 


‘] 
rd 
9038, 


-MARVEL*227 


——— Here's the perfect upper-lube to save the precious 
engine of your car — keeps valves free, ring 

and piston wear down. Definitely a must 

in high-compression engines, for greater 
pep, power and performance. Add 
Marvel Mystery Oil to gasoline, crank-case 
oil, or use in Marvel Inverse Oiler. 

Be engine-wise and Marvelize now! 


Write for free information Dept. 106 


EMEROL MANUFACTURING CO, INC. 242 west corn st... NEW YORK 23, N.Y. 


Rotomilie BUILD CEDAR CLOSETS 


Mowing’ WITH A PAINT BRUSH 


FIREPROOF! 
FRAGRANT! 
ECONOMICAL! 
ECONOMICAL! 


Tainan 


SAVES: EASY TO APPLY 


ME Ano Cuts Regular Lawn 

Tall Grass or Weeds CEDAR-LUK is the cedar lining you put on with @ brash 
Keeps the lawn velvet smooth and professional plguir" Ware frie How any” tan "er woman con 
looking with a minimum of time and effort. Cuts ‘and rumpus. veges, et ecremron roomy 
flush with trees, walks and flower beds so no Net a substitute fer cedor! W's the real thing! Specially 
trimming necessary. Cuts so finely that cuttings Sn or apply with trowel or sproy. Re-swrleces,‘wolls 
act as mulch so no raking required. Automatic eoling all cracks and crevices where maths. could 
clutch stops blade instant! trikes obstacle. body oder in clothing. One pound covers 10 to 12 square 
Precision built for years of dependable service. feet. Light pink in color. Give your closets that ‘clean 
Send for Folder and name of nearest dealer. 3 ove Maneyl. Enjoy cadet 


cedar close! ond be 
A yOURS TODAY! 


AJESTIC 7. 7 ‘YOU MUST BE SATISFIED OR YOUR MONEY BACK 
‘etomatic. Ask your deoler or order direc 
5 tb. con $6.95. 10 th. cam $12.95 


MONARK SILVER KING, INC. CEDAR-LUX PRODUCTS CO. Best.?s-2,703 main sy 


See creme vey cuenve 35, Me: DEALER INQUIRIES INVITED 
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about SHOPSMITH—America’s 
largest-selling power tool. 


Ever dream of owning a fully equipped, pro- 
fessional quality, power workshop? Then you'll 
want a copy of the SHOPsMITH book. It tells 
how you can have your dream-shop at a frac- 
tion the cost and in a fraction the space—a 
multi-purpose shop that outperforms power 
equipment worth $500. Even if you already 
you'll find this book interest- 
ile. It’s packed with info and 


working tricks made possible by exclusive 
‘SuopsMirH features. Send for it today! 


for NYLON 
BRUSHES, too! 
AtPaint, Hardware, Dept., and 
Patent Cereals Co. 
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x wort  HOLD-E-ZEE 


nero OF The Original AUTOMATIC GRIP 
SCREWDRIVERS 


|, See these popular, high-quality 
drivers with the exclusive Gripper 
that holds, starts and sets up 
screws in unhandy place: 


| ener | 


At Leoding a Db 
UPSON BROS., INC., ROCHESTER 4, N. Y. 


UR "BENCH SAU eo, 


Daca oriins mec eae 


LATHES 
DRILL PRESS 
SHAPER 


MODERN mower SHARPENER 


FOR LAWN MOWER SHOPS 


MODERN MFG. CO. >*°,5 


p-—WHAT LASTS FOREVER? 


$ DEAD BLADE still looks new 
but it blurs rain, smears muck, streaks 
glass. DEAD blades make dead drivers! 


WHAT LASTS FOREVER? Nothing does. 
‘This is especially true with Windshield 
Wiper Blades—even though made of finest 
natural rubber. Corrosive windshield film, 
wind burn and hot sun Bake the life out 
of wiper blades, often in six months or 
less, Dean blades cause dangerous wind- 
shield smear. Deap blades make dead 
drivers. Make sure your car has live, new 
windshield wipers. 


Change Your Wiper Blades 


Next time you buy gas, change to Live, 


LIVE 


BLADE 


THIS LIVE ANCO BLADE wipes 
clean, clears rain, clears road muck 
lets you SEE, Protects your loved ones. 


New Anco BLapes . . . RAIN-Masver for 
Flat windshields... CLEAR-FLEx for Flat or 
Curved windshields. They fit all cars—wipe 
quicker and cleaner than any other blades. 


Mr. Dealer: ANCO Wiper Motors give lots 
‘more power, jot less stall. Controlled wiping 
lap. Six models only. 


ents, for ALL Cable 
and Direet Drive origi= 


THE ANDERSON COMPANY 
GARY, INDIANA 


a es erase ee meen eo 


Install the 
PRECISION 
folding stairway 
YOURSELF 
othe hole with 


ay ‘and 
the ealibrat 


See your local lumber dealer or write direct today. 
Manufactured by 


FIXES 


Toys, Dishes, 
Books, Furniture 
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AVES So 


bOsTS MUCH 


LITTLE! 


8" BENCH SAW 


| WORKSHOP 


So 


onty $3395 
With two exterslons, 
or shown, $38.90, 


Watch ,the savings pile up with this Workshop 
saw to help! Makes quick, professional work of 
home repairs, furnitiire, cabinets, shelving, toys, etc. 
Cross cuts, rips, mitres — saves tedious, time-taking 
hand sawing. Pays for itself on one or two projects 
alone. Send for detailed catalog coday! 


ATLAS PRESS CO. 


‘655-W N. Pitcher St, Kalamazoo, Mich. 
DEPENDABLE QUALITY TOOLS 


When Screws Won’t Stay 
Tight, Use SMOOTH-ON 
N 


Sem 


FREE 


40-page Repair Handbook 


THE IRON CEMENT OF 1000 USES 
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a WITH LOW-COST BELSAW 


NOW—40 different CUTS with 
AMAZING, NEW 


DADO SAWING WASHERS 


On Your Saw Blade 
Just dial widths to cut 
parallel grooves perfectly 
Smooch. No warp, vibration 

or trick screws. Str 

GUARANTEED! At 

direct. Give arbor size—¥2", 4 


WARREN WASHERS COMPANY 
70 MEDBURY, DETROIT 2, MICHIGAN 


DO MORE PLANING JOB a5 


IER Does All Ordinary Plan 


SET 


Schools and Home Workshops 
i alumi- 


0022, Derr. 
‘kaweas cir, Moe 


LOWER YOUR CAR 
with the Oreinat lark Ls 


VARIABLE SPEED "‘riisinission” 


it Measures Ax It Rolle 


ROLLER RULE 


HANDY MECHANICAL PENCIL 


1D 
head over, surface, 

fear 
Meter". 


Roll on 
Tarhes "and fractions: 
on lnch-O- 


PENCIL SALES CO., Dept P 
eae 


Room 6, 1213 E, Ocean BI Caliternia 


Can You Run a Local 


Dunbrik-Dunstone Plant? 


More local plants are needed. You can be one of a 
national chain. Simple. compact equipment. Modera! 
investment. 100%—150% markup on basic costs 
Broad protection 
and liberal co- 
tion. 


Outstanding 


Opportunity 
for Right Man 
Tie in with today's demand for smart, colorful, low-cost 


4 ity. Easily 
ry. with tremendous 

peal to building owners. 
fet costs less than lumber be: 
cause locally manufactured 
from local materials by local 
labor for local consumption. 


W. E. Dunn Mfg. Co. 


4000 fine tools, 

ble direct 
from factory to 
user. Snap-on 
catalog free— 
send for it today. 


Snap-on Tools Corporation 
8060-F 28th Ave., Kenosha, Wis. 


pero! \ Gy \ Sand for free llustrated 24-page booklet — 
‘gt! | \ eats tow to buy and apply right 

} Paine Yor all abe around the house. We don't 

Take paint, but prepared this booklet to he 


\ i FR REE wie. 'iz™ 


«not in my car? 


A mucked-up oil filter can cost you 
plenty in engine repairs. Get in a 
new Purolator’ Refill — quick! 


Only a clean filter can trap all the 
gritty abrasives that get into your oil 
stream before they get a chance to 
chew away at precision engine parts, 
skyrocket your repair bills. 


get ina clean filter 
3 Pays to buy the 
best—a Purolator Micronic*. New accordion- 
type design gives up to 10 times the filtering 
area—with pores so tiny they trap particles 
you can’t even see. Cost much? Strictly small 
change—$1.38 to $9.00 depending on car 
make. Purolator Products, Inc., Rahway, N.J.; 
Toronto, Ontario, Canada. *nor. v.s. Pat. of. 


MICRONIC 


OltL FILTER 
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CLEAN PAINT BRUSHES 


in Minutes with NEW 


Kwikeeze 


@ SOFTENS hardest brushes 
—usually less than 30 minutes. 
@ CLEANS OUT fresh paint 
instantly! 


@ DISSOLVES all paint fin- 
ishes easily. 


@ HARMLESS to hands and 


brushes. 
Pint Can only 59c 
CLEANS SEVERAL 
BRUSHES 


For 
Free 
Circular 

Write 


SAVOGRAN 


LIFETIME CHRONOGRAPH, STOP-WATCH 
CALENDAR WATCH 


It's also a 
TELEMETER & 
TACHOMETER 


START 


FULLY 
GUARAI 


for One ES 5 
Chon 


Plus Lifetime 
Service oe, 
5-Day Free Trial. ——— 


2Ag rorutan science 


ne 


DRAINS Cellars, Laundry Tubs; 
CIRCULATES Oil; IRRIGATES Gardens 


‘Type P" Pump has 2400 GPH capactt 
high, ‘or 1800 OPH from 35" wel. 
NOT CLOG. 
‘Ont 
Ger. (West 


cote as, Sed 


iy MUS Dost pald if cath with or. 
‘of Misslasippl. add 
LABAWCO PUMPS, BELLE MEAD 3, N.J 


sories for all ct 
Get 


tc 
Sam pack 
Completely ifigserated: Send 


1917 Archer, Chicoge 16 


Asbestos Gloves 
for HOT Jobs 


Handle hot things with eal 
Menrvaductrta's tamsus 
joves.” Made 

i Und 


HERMETICALLY SEALED PUMPS 
Made of Solid Brass—Fully Guaranteed 
Will operate complete- 
ly sbmerged or 
No 


onty 


516: 00 


plated and rubber mounted 
ives longer life and eliminates 
. Three foot neoprene 


ie 


elt, 60 eytle, AC only, 
a 


THOMAS BECKETT & CO., 


Largest Stock Ail Type Aplin Ties te World 


LOOK! New 
6 PLY TIRE, TUBE & WHEEL | 
Only $8.95 Cash with order 


Fri. Collect 9¥/2 Ibs. : 


« it five hundred cuts sold locally 
or by mail will pay for plant and pay you well 
vis for your time. "Write for FREE catalog. 
ma DEPT. P5-6, AURORA, MO. 


TOOLS 


With easy-to-use Stanley Tools it’s 
fun to do odd jobs and make things for 
home. The tools shown here will help you achieve 
professional quality in your work. Look for the 
Srantay trade mark at your hardware dealer's 


for fine tools at reasonable prices. 


STANLEY TOOLS * NEW BRITAIN, CONN. 
THE TOOL BOX OF THE WORLD 


dy = 


| Stoney Tools, 461 Eim St., New Britain, Conn. 


TRIANGLE MANUFACTURING CO., Box 5-7, Fort Scot, Kansas 


ee 
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AND OTHER: 
BARGAINS 

RIVET  Universol type, cose hardened fps. Set of 

| seaabcrene eae 

satan ce hose 

ee ered 
HAND MITRE * pays its wey | 


WAR SURPLUS’ 


‘sin mite every tine. 
‘The HAND MITRE wil et ony desired ongla is ugged 
Contraction wilt handle hard ond sf wood moulcings, 
Plow tim, bate ahoe, dowels, tapinated material, 
Fubber exiraions, leather, inolaums ond exphalt fle. 
Made of heavy gouge stoinles steel, electro pots. 
Fish Wil endure year of hord wioge. 

Eliminate bulky miting equipment save valuable 
how. ond labor $3.95 povpoid. 


SaaS ORT 
Ors lated, preven egnenred ond carey toed 
F bogies 
so $2.25. $3.30. 


12 eapocty 


Pxrinsron Bus 


HIGH SPEED DRILLS 
Al New. Fracional 
& numbered. Ong 
Vol $15, Nationally 
nown brond, Ast, 


HIGH SPEED DRILL BITS 
te Next Origins! valve over $1600. 25 oucred sien ond tng, $2.00 
EE 


Peanvenlont angi ereody moved 
‘win hand or power vone, K brand new devalon 
nstoired by Ton Eek. SNpped pvp 


‘rders Al ples 


AIRBORNE SALES CO., 


INC. 


WNSEED Oll 


SOR BETTER PAINTING 


Gr 
sat 
The ben Boy 


———— 
-101 HANDY HOME USES! 
_ Every home, every workshop, needs Pol-mer-ik 

BOILED Linseed Oil. Available at all stores. Free 
+ Falder ells you how to use it. Write Dept. 604... 
ARCHER-DANIELS-MIDLAND CO., Minneapolis 2, Minn. 
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USE KESTER METAL MENDER 
(GENUINE TIN LEAD SOLDER) 


for all Metal Repairs 


FREE: “Soldering 
Simplified.” 16 page 
illustrated book! 
Get your copy now. 


KESTER 


SOLDER 


Kester Solder Company | 
4254 Wrightwood Avs 
Chicago 39, Illinois 


MAKE YOUR OWN FOLDING TABLES~ BENCHES -HORSES 
wit FOLD - A= WAY... 
CHANNEL STEEL LEGS F 
Shpped complete ready to fasten to yt fp in 
ie Taos Fal oy crip 
Tiped-Used on hej, 
pi fgpng ee, ap bole 
Tnqet bala, lodpe. cet 
ida! 


ELECTRIC MOTOR BARGAINS! 


1750 RPM 110 Volt 60 
Va HP BP spiie Phase Topene © 


Ya HP 389 RPA LIOV 60.63. 99.50 
3%, HP 


3450 RPMI 1 
Go" nepulaton induction 


BUILD YOUR OWN 
cast 


SPORTONE MUFFLERS 


_ford & Chevrolet $445 
545 
15.95 


295 


he yeor of coronal order, 


SANDEE MU! FLER C' 


5643 Corcyne Plows + Culver Cy, Coli 


‘All other popular cars 
V-8 Dual S 


'S EASY TO CONVERT YOUR 
MOWER TO A POWER MOWER 
MAKES LAWN MOWING FUN 


LAY MANUFACTURING co 
'2923 5, Emerson, Minneapolis 8, Minn. 


Specify ow make, 


Oregon Chain Goes With Any Sow 
Any Saw GOES with Oregon Chain 


The Modern PLASTIC 
for lasting Home Repairs 


stays 
‘or fi 


Boss not chips shri 


maid (In W'S.) for only $1-15. Ful 

Money-back guarantee. order nove 
DONALD DURHAM CO. 
Box 804-R, Des Moines, Iowa 


Wit nor sum 


YOUR BUSINESS 


Start in Spare Time with a 


FOLEY SAW FILER 


Here is @ steady repeat CASH business you can 
stort at home in your bosement or garage, while 
you ar 


working at your regular job. No experi 
essary to turn out perfect culling saws 
rst saw | shorpened came out 100%. 1 
k the Foley Sow Filer is a marvel of pertec- 
tion," writes Clarence E. Parsons. Every saw you 
sharpen will bring you new customers. You will 
find you con make up to $2 or $3 an hovr—$20 
fo $30 a week in your spare time as a starter. 
With @ Foley Saw Filer you con file all hand saws, 
‘also band ond cross-cut circulor saws. It is easy 
to operate—simple adjustments—no eyestrain, 
Patented jointing principle evens up all irregular 
teeth and makes an old sow cut just like new. 


This Free Book 
Shows How to Start 


[FOLEY MFG. CO., 619-1 Foley Bl 
[Minneapolis 18, Minn. 
[5008 me free book “INDEPENDENCE AFTER 401” 
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144 PAGES. 


ALL NEW 1951 KING MIDGET Avo 


quick 
DELIVERY ov WORLD'S LOWEST PRICED 2 PASSENGER CAR 


ee 5 san ae MIDGET,MOTORS MFG. CO. | aTHENS 2, OHIO 


Send me the big, new, money-saving Cotolog No. 18. 
Encloued Is 15 


WEW 
w THESE pe UNS 


Ask Your Hardware Store for 
FULLER’S 
Unbreakable Amber Handle 
SCREW DRIVERS 


America's mest popular line of mac 
priced screw drivers! Wide rang 
FULLER TOOL CO., inc., $11 FalleSt., New York 58 


World's largest maker of Amberitendte Toole 


IDEAL 
LAWNMOWER 
SHARPENER 


C&H "ELECTRIC Co. 


438 W. JUNEAU AVE 
MILWAUKEE 3, WISCONSIN 


THE FATE-ROOT-HEATH CO., Dept. 1-4, Plymouth, Ohio 
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STOP DRIP 
caused from condensation 
on cold water pipes, Turn 
idle base 


34 ‘Burch St.. Kankakee, Hlinois, 


1000s of Tough Jobs Are Easy Now! 


Start a NEW BUSINESS! 


( Add to your present 
— Repair Business 


SHARPEN DULL PIPE WRENCHES 


4. C, MOORE INDUSTRIES 
OX 5 276, Freaonie, Pa. 


SHEET METAL BRAK} s 


SENSATIONAL WORLD WAR II 
BRAND NEW SOUVENIR 


man 
*FAIRBAIRN” FIGHTING KNIFE — 


QRDER TODAY! We have placed the entire grailable ew 


R H. TavaueE & CO., Dept. PS-6 
972 East Colorado Street, Pasadena 1, California 


b call ito" 
You will, too! 


DETAILS FREE! 
WRITE TODAY! 


and Squeere 


Thats Att / 


BOAT KITS 
Easy To Build 


2a 


\ 
PRAMS ~ v 
$39%up 
8 TO 11 FT. ALSO WITH SAILS = 


OUTBOARDS 


1270 torr. 


ROWBOATS 


10 10 14 FI. 


INBOARDS & 
CABIN CRUISERS 


1610 23 Fig 


NEW CATALOG 


MOST COMPLETE EVER OFFERED 
BOAT KiTS-26- MODELS 
HARDWARE 


FS 
> All For Only 35c, SEND COIN TODAY 


U-MAK-IT PRODUCTS ‘owvon'ss. 5: 
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( EVERY ELECTRIC DRILL ) 
A PORTABLE SAW _ 
«\ JOIN THE THOUSANDS who 
b Nest SAVE WORK — SAVE TIME 

Qq] ond do the job BETTER with 


\ “ARCO-SAW” ‘5 


Pb, M40 WEST BROADWAY, NEW YORK 13, X.Y. 
| 

TAKESTHE LAC ener 
uit Hs! o cuts! Saws! | 
WART HOG = | 
Conventionel i} 

PORCUPINE 

Soll Eonventionst 
Chaventiona We | 
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PARTS 
FOR 


MILI 5 


Brand wi jus—Complete 
JEEP TOPS and SIDE CURTAINS 
Also adaptabie to some civitin $59.50 


TRAILER AXLES 


Heavy duty traller axle sultable 


nd 6 ole 
lk inches acare and W9 leces between wheel mounting 


With Dual Wheels $69.80 
gnteade oe copie Truck & ton Pere ond Svppion 


at D AUTO PARTS (On 


1901 TROOST-GRI800- KANSAS CITY, MO, 


SPECIAL OFFIR— Only 108 


She dimer Adres Dept, PSs ‘Only 10¢ 
‘THE L, 5. STARRETT CO, + ATHOL, MASS., U.S.A. 


GUARANTEED RUSTPROOF! 


Pam GamnBlG are ue welding 


Uva MONEY’ 


iBigitow ane ize0" OF A Matt TOOK —————— = 


Viet Aneto 23, Calera 1 


| Paste RSH oh NEW 1951 OUR Ctl 1c ach 
[for which 1 om enclosing. in stomps or coins Yo cover handling 
Lend moiling. 

pokes 


Adare. 


WELLWORTH 
AIR COMPRESSOR 


For Farm we 
tnd Moms, Werkahon 


LIGHT PLANTS 
sKW = Zep 


ae 
Hine ate 
ieeshesie 


Te ourriy. sor, pressure tank. sir xause, | Send tor Cstelog “7 —__ 
pop valve, copper tang ite & brass i 
ic itaotaee $39.45 Wisconsin GAS ENGINES — 


at a big savings! 


Bqulpment teas comorenor $12.45 _ eae 
RED SEAL CONTINENTAL 
GAS ENGINE 


Nik REGULATOR 
and EXTRACTOR 


Ce 
Bead ates eee 
Bis S4730 
we st3600 WPM rene 346-50 
AUTOMATIC COMPRESSOR UNIT| WELLWORTH V-BE 
Wh ce ILD, teary outyexpution 
4 


BRANO NEW! SAME CLUTCH 


“Wellworth” BLOWER BARGAIN 
ano MEW 

sam, Su, Best Peat hl et a 

4 dat 


With 8p 
Dalley for 


NEW CATALOG 


Send theck gr money or: | AIR COMPRESSORS, LIGHT PLANTS, 
shu '3 it irthowe’ | der today. Prompt ship- | MOME AND FACTORY WORKSHOP 
etseny: 56-25 See «S788 | monte TOOLS. SEND 10c FOR POSTAGE. 


WELLWORTH TRADING CO. 13:1: s. state st, vert. 8-6, cicaco 16, 1 


FOR EVERY . 
PURPOSE! LET US PUT THIS 
| — ‘a Heine 


MAMMOTH NEW 1957 


‘and frame. 
‘MODEL 857 © 


S YEAR $ Save at Least 
Guarana 3 > 0% TO 40% 


Dust and Grease Proof Motor 


cress | TODAY 


FAN BLADES, MOTORS, SH 
2) 
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LT/ARBOR! 
SAW 


BANDSAW 


BUILD ‘owe POWER TOOLS-"" 


Exciusive GIL-BILT Buil-It-Yoursel Features 


GIL-BILT 10-INCH TILTING ARBOR SAW 


GIL-BILT. 12 einen BAND SAW 


Soria or wr 


YOUR WORK 
DESERVES... 


FIND YOURNEAREST 
DEKTUFT RETAILER 


DEKTUFTS! 


Yes. your craftwork deserves these 


DEKS, inc.” Broome St., New York 13, N. 
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Here's News! Ordinary toilet 
paper makes an idea! oll fil- 
ter. Laboratory tests prove 
itcleans oil faster and better 
than popular makes of filter 
elements. All you need is a 
‘simple set of RETLIF ADAPTER 
PLATES ...and you can start 
using ordinary tollet paper 
rolls in your present ol 

ter. For proof and descrip- 
tive literature, send name 
and address to: 


OTTAWA 


Mule Team Tractor 


‘Finest low-cost tractor. Costs too 
little to de without, Engines burn 
‘gasoline. Seven models. Starter and 


ey ete, 
Sot onk IEE er 
OTTAWA MFG. "CO.,-2-101 Garden St.» Ottawa, Kansas 


Build a own JET ENGINE! 


Order these 


kre 
pee Get other tafarmna 


|, Dept. 66, Tipp City, Ohio 
BULL DOG JACKS 


‘Mokes porking or hitching trailers and 

heavy form implements an easy, one- 

mon job 

construction—heovy duty ball beori 

Swivel action \ Tower with crank" 
with bracket, ready to install 


HAMMER BLOW TOOL COMPANY 
Wausau 14F, Wisconsin 


4. HOUSTON MAU 


SAVE You.can bud, using our practical 
UP to 90%, easy-to-read plans, all kinds of 


hers, farin equ 
tractors, 


LVALUABLE INFORMATION desi onne UP MUirvCa misey 


EASILY 
QUICKLY « 


BRAZE, SOLDER, 
and CUT => 


inate tnd other me 
Flas ioe Dosey ied 
era Re eB ie 
‘Make or save time and money = 
dete SoS wan 1 Sts na oxnee 
Spire” Yerme nami, “hoe 

a 
FOumWa "pans orsct Sey ash 
Sve. Orde toe st foc Fre Set: 


FUE WAY. MELCR COMPANY Det 
$300 So-'ulchican avec'sChicape i, iols 


KAKI "WAR SURPLUS: 


PSGADGETEERS HEAVEN” 


ote 
Miso Be" obenateo 
SURE Ale SYSTEMS 


ered 


», Other Aiecearr GENERATORS 


2Vehe 0Ae ee 72:3 
Gouimen meee ee eras 


eins ty 3000 I 


Wil hie er pak 53 


ILLUSTRATED 
1951 - 200 PAGE CATALOG 


ELECTRIC MOTORS 
LEAR ELECTRIC Tess Sore dolls ond he 
= tna poy ot Semen on hod 1.39 
Wenieds of ves tw ony | Grae aaa- Tee separ ow | 
trochnteel vie ed- 
i comveled Sy ook 
(on Open, cles, rons 
i 


250 fee Aajrtele mice aegeh 


6% 


WAT, Sonewes WDevptne, 410 = 
Esra 


wie see. 
Vea eh 


Vom DEAL. This 
‘ality 2 
pd be delves ve 


WBS an 10 Vat, AC: by the site 


PALLEY urrr co Rites mae 


STERN ORD. LARGEST FIRM OF ITS 
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YOUR OWN 


Refinith 


HARDWOOD FLOORS 


‘This is the famous floor finish- 

16 kit developed for profes- 
onal use by the world's largest 
makers of hardwood floors. 
Contains everything you need 
to give your own floors a brand 
new, longer-lasting finish at a 
big saving. Makes them far 
easier to keep clean and beauti- 
ful because Bruce Finish pene- 
trates "‘deep-in-the-wood.”” 
Can't be scratched, chipped, 
or worn off the surface. More than 500,000,000 6q. 
ft. of floors now finished the Bruce Way. 


it—After the floor is sanded, just follow 
le, easy-to-understand instructions contained 
. No tools or brushes. No extras to buy. A 
perfect job every time—without mess or waste. 


available in two shades: Clear (for 
Medium. Also in two sizes: Small, for areas up to 250 


ight floors) and 


‘sq. feet, and Large, up to 1000'sq. feet. Each kit 
contains adequate quantities of filler, finiah, solvent, 
wax, plus cotton waste for application and burlap 
for cutting off excess filler. 
Kits are now available at lumber yards, hardware, 
int and department stores, or you may order 
rect. Be sure to specify shade desired. No C.0.D.’s 
—check or money order only. All shipments prepaid. 


SMALL KIT—$4.35 LARGE KIT—$13.45 


E. L. BRUCE CO 
Dept. 600 


Tennes: 


phi 


‘POWERFUL! PORTABLE! POCKET-SIZEI 


BULL 
HACKSAW 
j only $495 


Fits any 1/4" electric drill or drill press. Weighs only 11 o25.; 
small in size—easy to carry, easy (0 use. 2-t0-1 ratio of drill 
speed to saw speed for extra power! No gears, no bearings, 
nothing to wear our. Full chip clearance on any wood, metal 
or plastic stock up io 34", Powerful, porrable, pocket-size— 
2 must for every home craftsman, only $4.95. 

LIFETIME GUARANTEE: Ar any time, we guarantee to put 
this tool in perfect working order for a handling charge of 75¢. 


BERTRUM K. ENGINEERING & SUPPLY CO. 


3121 Main Street Kansas City, Mo. | 
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Protractor for Portable Saw: It’s easy 
to cut angles accurately—particularly com- 
pound miters—when using this «protractor 
in combination with a portable saw. The 
tool is set by loosening a wing nut on the 
underside and moving the arm until the 
indicator points to the desired angle. In use, 
the shoe of the saw is guided by the straight- 
edge of the protractor. The Black & Decker 
Mfg. Co., of Towson, Md., is the maker. 


Finishing Sander. The abrasive pad of 
this sander moves in a 3/16”-diameter orbit 
at 5,000 r.p.m. The abrasive grits travel in 
tiny, overlapping circles to produce a smooth 
finish. Because of this action, the sander is 
especially good on joints where cross-grain 
sanding is necessary. The Porter-Cable Ma- 
chine Co., Syracuse, N.¥., makes it. 


Slide Hammer. This tool is useful in pull- 
ing gears, bushings, axles, bearings, and 
sticking valves. In use, the jaw is clamped, 
threaded, or hooked on the work and the 


istril s Rinck-Mc- 
Twaine, Inc., of New York City, and the 
tool lists for around $4.50. 


Magnets Hold Screws in Sockets. An 
Alnico magnet imbedded in each socket 
holds self-tapping screws so they can be 
started, especially in hard-to-reach spots. 
The sockets also can be used on nuts and 
bolts. Standard handles and extensions can 


be used with the sockets, The maker is 
Snap-on Tools Corp., of Kenosha, Wis. 


ly improved 
woodworkig calculator 


answers countless questions 
in seconds...speeds jobs! 


roma 


Here's the improved 
Guwnsuex Calculator with 
more information on 
lumber, nails, concrete mixes, 
painting materials, etc 
venient . . . simple to read 
dial for nail specifications, 
convert linear to board fect, find 
sizes for screws, 
istics of wood 


Aine sl onl 25¢ 
sae 


iin mia Sa Some ose 
Loereee nino 


1 Exon in 256. Sead your “Handy Cale 
rere 
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best 
white tape 
made 


ONLY 


Ss 4 
The new “Evans White-Tape” has ]}/ 
thing you'll find in topes cost- |) 
ing 4 aa 
@snow-white blade with bold, legible, jet-black numerals 
and graduations. Graduated in 32nds for first 6 inches. 
@sturdy die-cast case heavily chrome-plated, calibrated for 
quick reading inside and outside measurements. 
‘@blade 54” wide made of finest high carbon steel—tempered 
“Bonderized-enamelled—baked, 
‘blade replaceable in seconds—without tools—without even 
opening case. And Evans replacement blades cost far les. 
‘@every “Evans White-Tape” is unconditionally guaranteed. 
@ exclusive Evans automatic brake gives smoother push-pull 
ction with absolutely no “creeping” of tape into case. 
@underside is white, too. Mark with ordinary pencil, re~ 
ove mark with fick of thumb. 


‘@ unheard-of low price*: 10-ft. $1.49; 
Prices higher in far west and Canada. 


Fu Sold only through retailers. 
&.CO, + Nework 5,N.J. ow 


ft. $1.19; 6-ft. 98¢. 


Circular Saw 


New PTI SAW BLADE 

STOPS all Kick-Backs 
When you use this remark- 
able new safety saw blade 
in your circular saw—you 
know positively that dangerous kick-backs are com- 
Pletely eliminated! juries are minimized, too. 
‘The PTI Safety Saw Blade operates on a radically new 
cutting principle. It cuts easier, lasts longer, uses 30% 
to 40% less power, is much quieter and cleaner, pro- 
ducing chips. not sawdust. 
t, PTI ts THE ORIGINAL 


Be SAFETY SAW BLADE 


‘nary saw blades. Send loday for 
FREE circular giving complete 
story. specifications and prices. 
Dept: P56 


PTI INCORPORATED, 401 Broadway 
NEW YORK, N.Y. 
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One Pass Sets Both Sides of Saw. Twin 
hammers-striking in opposite directions— 
set all the teeth of a hand or bandsaw in 
one pass through this electric setter. The 
maker, J. Foley Mfg. Co., Minneapolis, says 
a 26”, 8-point handsaw can be set in 82 
seconds and a 3- to 8-point bandsaw in 4 
to 15 seconds a foot. 


Portable Saw Combines with Tabi 
You can use this unit as a portable saw o1 
as a table saw. The 8%-Ib. saw has a 7” 
blade with a cutting capacity of 2%”. It 
will cut 45° bevels in 2” stock. The table 
includes an 18” by 22” top, blade guard, 
miter gauge, and a rip fence. The saw is 
priced at about $50 and the table at about 
$30. The maker is the Mall Tool Company, 
of Chicago. 


Attachment Sharpens Drills. Even an 
inexperienced operator can turn out per- 
fect sharpening jobs on %” to %” drills with 
this tool. It's made by the Power Tool Div., 
Rockwell Mfg. Co., Milwaukee, for use 
with a standard tool grinder. 


Drill Cuts Cores in Concrete. This rotary 
drill cuts only on the perimeter of the cir- 

. cle, allowing the core to go up inside the 
drill. The core is later removed through a 
core-exhaust slot in the side of the drill. 
Spiral grooves on the outside of the drill 
carry pulverized particles out of the hole. 
Carbide cutters on the end of the barrel do 
the cutting. According to the maker, the 
Tilden Tool Mfg. Co., of Pasadena, Calif., 
the drill can cut most concrete as fast as 
6” a minute. Drills are available in diameters 
from 3/16” to 4”. 


|POINTERS FOR HOME PAINTERS 


How to improve your paint jobs... 
make your brushes last longer 


stroke and ily 60 
paint doesn't set ‘before ad- 
| Joining strip can be applied. 


When you store brushes 
for longer periods, clean 
thoroughly and wrap securely 
in the manner shown here. 
Brushes stay in better condi: 
tion when kept in shape. 


Clean beushes with thinner 
after daily” use. Suspend 
brush in’ thinner overnight. 
Bristle tips should not touch 
bottom of can. Work. out 
thinner before painting again. 


For best results use NYLON PAINT BRUSHES 


The best brushes have 


DU PONT NYLON 


BRISTLES 
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COLOR TV RECEIVERS made by CBS may 
‘able to the public soon. 
With purchase of Hytron Co. and 
subsidiaries, CBS has moved into 
the manufacture of TV and radio tubes 
and sets . . . TINY TV TUBES, cigar- 
sized, will eventually replace to- 
day's giant direct-view tubes, elec- 
tronics expert Philo T. Farnsworth 
predicts. The projected image will 
have screen brightness up to 50,000 
times that of present tubes, he said. 


YELLOW BIRD HOUSES scare away wrens, 
Wild-life managers R. A. McCabe and 
R, S. Ellarson disco’ ‘The wrens 
showed no special preference for red, 

green, white, or blue, but they 
didn't like yellow. 


BATTERY FAILURES displaced tire 
troubles as main instigator of AAA 
service calls in 1950. Seems all 
the extra gadgets drain them. City 
drivers especially should check for 
full charge and keep terminals clean. 


APPLE JUICE loses some of its aroma 
When it’s concentrated for frozen 
packaging, so now they take out the 
aroma first, concentrate the juice, 
then put the flavor back in. . . 
APPLE-SCENTED insecticide DFDT, sup- 
posed to kill house flies better than 
DDT, is said by Dr. W. T. Sumerford 
of U.S. Public Health Service to be 
less toxic to warm-blooded animals. 


SOLDERING GLASS to metal has been 
accomplished by GE engineers. Titan- 
ium hydride helps do the trick. 

SIX SURVIVAL SECRETS in biological 
warfare. Three do's: Keep self and 
home clean; report sickness at once; 
give authorities all possible help. 
Three dont's: Don't rush outside 
right after a bombing; don't take a 
chance on food and water in open 
containers; don't start rumors or 
believe in wild stories. 


DISCARD MILK given by cows getting 
Penicillin for some days after end 
of treatment, U. of Missouri College 
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Last minute news & notes... 


of Agriculture advises dairymen. It 
may sensitize consumers and pass on 
penicillin-proof strains of infec- 
tious organisms. 


JET AIRCRAFT efficiency is going up. 
‘In 1944 100 pounds of thrust took 
19 gallons of fuel per hour. Today 
16 gallons do it. Standard 0i1 
predicts 11 will do the trick soon. 


BRAIN TUMORS show up differently on 
‘a shadowgraph than surrounding brain 
tissue does when a skull is scanned 
with a beam of ultrasonic waves. 
This research by a cancer team of 
physicists and medical men should 
eliminate much exploratory surgery. 


ING, GOT! . . About 5 percent 

@ scientific and engineering 
population of the country is engaged 
in atomic energy work. 


A PLYWOOD AUTOMOBILE has been intro- 
luced in Germany by Lloyd Motor 
works in Bremen. It delivers for 
about $700, has front-wheel drive, 
and is powered by a two-cylinder, 
two-cycle 60-hp. engine. Its body 
is covered with artificial leather. 


WATER is a crystal network, Prof. 
Gerald J. Holton of Harvard has 
found. Only by squeezing it with 
pressures up to 180,000 pounds per 
square inch could he change its struc- 
ture enough to make it react the way 
theory says a classical liquid should. 


JUNIOR may soon get synthetic vita- 
‘min A, minus a fishy taste, right 
in his pablum instead of the daily 
dose of cod-liver oil. Difficult 
job of keeping it pure and stable in 
powder form (and as a liquid deriv- 
ative) was overcome by scientists at 
Chas. Pfizer & Co. 


MAGNETIC STORMS are keyed to planet 


positions, radiowave analyst 
J. H. Nelson found. 


The Sditors 


formance 
road.” Its miniature loudspeaker 
offers fine acoustical performance 
in minimum space. 

fall of “living presence”—that _,, Development of ths handsome port 
it’s like holding a band in your footer come af RCA rare 
had satin st woth far Tou 


4) by miniature RCA Batteries. Its 
‘built-in antenna gives peak per- 


RADIO CORPORATION of AMERICA 
World Leader in Radio — First in Television 
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MADE HIS CAR RIDE SO CUSHIONY HES SPOILED 


“  Marfak chassis lubrication protects the chassis against 
eeqqWeat and friction — far longer! It resists squeeze-out 
~¥ and wash-out — sticks to vital points for 1,000 miles or 

more. So you get a wonderful “cushiony” ride! Get 
‘Marfak lubrication today. See your Texaco Dealer, the 
best friend your car ever bad, 


iy THE TEXAS fecal titel 8 


ico 0 


ted in Canada and in Latin America 


‘TUNE IN . . TEXACO STAR THEATER storring MILTON BERLE on TV every Tuesday night. See newspaper for time and station, 
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er, 1 welcomg Camel 


mildness. And 
are such fun to 


Camels 
yoke 


= 


VAUGHN MONROE, 
band leader: "I enjoy 
every puff of a Camel! 
Camels taste reat — 
and they're mild!” 


TELEVISION STAR Mar- 


guerite Piazza agrees: 
“As a singer, I enjoy 
nel_mildness — and 


BASEBALL MANAGER 
Ed Sawyer mets 
made a hie with me 
from the stare. They're 
mild and taste great!” 


f 


=) 
AY, 


RIFLE CHAMPION 
Audrey Bockmann: 
“Camels scored a hit 
with my taste, too! 
And they're mi 


“MY OWN 30-Day Tese 
gave meva new pitch 
on cigarettes,” says ace 
pitcher Jim Komstanty, 
“Camels hie the spoc!” 


STYUST Elaine Bassett: 
“Ever since I made my 
own 30-day test, 
Camels are my favor 


PETER LIND HAYES, 
comedian, says: 
‘Camels smoke cool 
and mild— 


© No other cigarette can match 
Camel's rich, full flavor! And no 
other cigarette can offer you this 
proof of mildness: 

{In 0 coost-to-coost test of hundreds of men ond 

women whe smoked only Camels for 30 dey 


— nel one single cove of 


‘ominations, report 
Throat irritation due fo smoking Comels! 


Smoke Camels yourself for 30 days. Compare Camel's 
choice tobaccos for flavor and mildness...in your 
“T-Zone” (T for Throat, fF for Taste). You'll see 
why so many smokers say:.. 


ONCE A CAMEL SMOKER, ALWAYS A CAMEL SMOKER! 


star, stati 
give me more pleasure ledge: “I've smoked 
than I ever got from My own 30-Day Test Camels for year: 


any other cigarette!” convinced me!” They'recool and mi 


NADINE CONNER, 
opera star’ "My own, 
30-Day Camel Test 
proved how much fun 
smoking can bel 


the cigarette I could 
enjoy as a stem 
smoke ~ Camels 


oe, 


KYLE MacDONNELL, 
television star, says! 
“Yes, I made my own 
30-Day Camel Mild, 
‘ness Test. It was fun!" 


Merrill: “The cigarette 
T smoke must agree 
‘with my throat. Camels 


“VM A SINGER and my. 
throat comes first! I 


Jeffreys, stage star. 


Nowl YOU CAN MAKE MONEY... 


oe BY CERAMIZING / 


HERE ARE JUST A FEW OF THE HUNDREDS OF ARTICLES THAT CAN BE TRANSFORMED BY 
“CERAMIZING" — INCREASED IN VALUE—OR “‘ETERNALIZED" AS KEEPSAKES WITH A 
VARI-COLORED COATING THAT HAS THE APPEARANCE OF THE FINEST KILN FIRED CHINA 


a be 


‘Cone 


YES—ANY MAN OR 
WOMAN CAN DO WORK 
LIKE THIS IN ONE CORNER 
OF THE KITCHEN OR IN 
ANY SPARE ROOM? | 


A Satisfying New Sioa Art Hobby Pays Up To 
$5.00 AN HOUR for SPARE TIME 


Think of turning 56 cents worth of th 
materials into a profit of $5.00 for 
just a few minutes of easily learned 
handiwork, Think of beautifying 


Amazing book tells you 


TO do the 
work - HOW 


process can be learned in less 
in hour of home practice. 
The process is 40, simple that even 4 


TO start in spare cime— 
HOW TO expand into 
full time business whenev 


you wish. Shows you in pic 
tures and words HOW TO 
put a hard "Ce 
ish on 


ized” fin 
ich things as flow- 
ves, shells, 
ings, plaster 
butcons, bas 
ets, feathers, baseballs, 
golf balls, mementoes of ali 
Kinds, such as baby shoes, 
party and wedding favors 
and decorations. Operati 
a home "Ceramizing” busi- 
ness is one of the greatest 
insurance policies a man 
could ask for his future. 
READ ABOUT IT WITH- 
OUT RISKING A PENNY. 


RAY E. BRANDELL, WARNER ELECTRIC CO.. 


your own home and amazing friends 
with the artistic skill you can mas 
ter in less 0 hour of study and 

Sounds fantastic. Yet_ it’s 
AS YOU CAN 
QUICKLY PROVE TO YOURSELF 
without risking even the cost of a 
stamp! 

AN EXCITING NEW OPPORTUNITY 
FOR PLEASURE AND PROFIT 
Just at a time when hundreds of men 
and women would like to make an 
extra $35.00 to $50.00 a week in 
spare time home work—just at a 
time when hundreds would like a 
new outlet for expressing their ar- 
tistic skills—just at a time when the 
country is turning to a revival of 
appreciation of beautiful handcrafts, 
the fascinating new art of "Ceramiz. 
ing” is ready for you. Every step of 


of oF dsp 
objects 


SN ae 
ear ia aia 
ALL THES INFORMATION 18 Puat 
Se Seat Seer Ten 
sea use Ree ane 
Sa ea a Foe 
Of the invtructions—aN at my tisk. 
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